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ped Sk )~ BT ERAYR—, WEFEARKE, 9, p.15-29,
T TF 7 7M. WEEY v —Fn, KalST, p.dl-52.

R BN (198) 7 3 b mc-»-ﬂvrmmmmm Fo b A A—AGHIC L SKEEORE-. HETLAKEE, 17,
P35,

Iﬂ —(1686) BB ¥ FESFA « FP T 0-LANS & S, WRMEAEALE [ p.103
-118.

BlR=( EDE s FA R 2 L -nm !2‘4 p.27-37,

Bl - BEE= - BREL 113 A - RERHELT-. ¥

HELABET, 20, pBl-9L

FE M990 6 HHENC 6 S WAL 2 BONK L ORY, MERSR, 27, p.297-312.
HE MO9DERMXUSELLS, EAYSEN, 0.2, p2T.
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2 ST MM 1 EBRE 1 88 O ls 1 47

— XBEHTREER EE ST —
(#F) ST HEIRTSERT
# Eo®
I SO LAE M
| EERE
1-1 B

FMCHL LR | BRENRRC A TED TH D XREFRGKI I 5 AMREIRESL. TRL
OB, A/ VA THRL. 8RR L L TRBRICH LT, tFAIELBE I YEXFhoy—T
ARSI L, R % B L, N, BUHEW A D —7 4 2/ LxuT, R TRMROSRPICEAL.
L,

1—-2  XiREiale

BB & R 3 B RO SO FE 1 X REHT B & 5 2, P AR TMIDX - 8020
XHEHTHE A, ROEBRIETERL .

Target: Cu. Filter: Ni. Voltage: 40kV, Current: 30mA, A7 < 7 :0.02 F#05W : 0.58,

1-3  fesair

TR AART-H5300 L VER FRRGHC 2001 8 4o ¥ - REEDEX RO ERE Ly L, TR
R NGEMEE © 15kV., ST D ATY > bk, SR | 2008, SHRTTITH | 1008, SHTIRETRI0T
H£TTo12,

2 XRENREMERORAL

SRR | R ERBC R0 TH, B 1 26 XREHTRECIE T B EM R ER
HOMBHSTLTHY ., MR, BHECHT SHMET>LBRATL TV 2, XBEFHRRERICES
HEEMREEENO &L CERENLBERF ¥ — FOPCHbA I SR HEOY — 2 06K £
BLZbDOTH b, MTERIRC L > THS A T AR & XBEHTHBTHS N AT 4 F (Mullite), 7Y
A k247 4 | (Cristobalite) FOHK EOBEE L2 k- THER T » 7 BHEL R,

-1 HRam

1) Mont-Mica-Hb Zf§#4 7 7% &

BIBRERT XIREMFATZ I 45 1 ~BEARIL, RABEERLCOVTTO, SHtoMly
BFTEL, Mont, Mica, HO=ZRA0OB ERZ0BERERTE: LTUHE A, BlcRBLE, =M
FA77FLkELTY AT 4 b (Mont) . BAH(Mica). BIE (Hb) D XBEHTRBRICBITEF yr—FOY
— PHiME &S~ v | (%) TRIRT B, € €Y 0H4 b iEMont/Mont+Mica+Hb#100T¢— > b £ L
TR, FHICMica, Hbb AL, EMF A7 5 0CRBT 5. EAF( 777 AHO 1~ 4 izMont, Mica,
HbD 3RA£EH, HUR 2WA. EMAR 1RAL 0L TRB I EERLTLS, ROV TORE
ARG 1 EC R0 TH B,

2) Mont-Ch, Mica-Hb®R¥ 4 775 4

BRFAT /7 0%1~19CES L. LRAMEBFOREL L, RETER0E LCHIcRMNLE, €
VoA (Mont), RN (Mica), MIE(HD), #EH(Ch DM, a) IEALLES ELZ, b) Mont.
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Cha» 2 RAME & s, ¢)Mica, Hbo 2 RADA T %2, O 3PINE S, BB Y4 T2 7 AltMont-Ch,
Mica-HbO 15 #%7T 3 6D TH 5, Mont-Ch, Mica-HbD % hF WO X BETRBOF v — FOREL
#2 OWE I A— 2> b TRTLOT, PRI, Mont/Mont+Ch* 100 £ 8 L, Mica.Hb,Chb %2
B L. T 5, #6574 7 75 LMK H S | ~ 7 idMont, Mica, Hb,Chd 4 5 £ &4, £ itMont,
Mica,Hb,Ch®) 3 % 3 fir. IR 2HEAEFATVB I LETT,

2-2 MRF 7

R T > 7 ORFE X METRSIC k2 EPHE L, EFERBKIC LY 7 ARC L > T2 A7
A b (Mullite) i2. B%. NEZ YBBTHILRBCTD CERT ZRATHY, 7V A LT A b
(Cristobalite) itA 7 4 F £ DEELEMRE AT AE7 YR bs57 4 b EOWCECRETERT 3. 2h o DRE
T2 XBEHTRRER L E TR, S BT ORRT > 7% | ~Vo sBERcES L,

a) @MRF Y71 I AZA MBS ERL, ¥ T AOMIERNIIELS . F7 ARREL TV S,

b) T 2N I ATA FEZ YA Lot A PAEL, 2T A IEMRC L), EBEKL 25,

c) BT L7 #IAQEBIEZ YA AT A FHERL. ¥ 7 RAOMETERH . BRGE L L,

HFADDRHBD IR Ba
d) MEET 221V A7 ADBHERL . BE(EET) OBMES L VLTS, ¥ 7 ARBAGERER
T35

e) BT 7V I HEIOUEBEN L, YFARMETETLEY,

HED 1~VOABRENTHE S, BLoNR, T2b5, BLoRBIL>TH 7 ADERVIMTD
OT, RPEMEC X577 AR AWK ELERELD D, SORD, AF4 b, ZVARAIA bRE
DHEE LV BARZIRRT > 7 VHEAT S Z EERAH, ZTORKDW TR 1 XOGMORY RH
oL,

NEEATEROMD

(LSRR L LT, 2 — 7 AR (0RRSHTI0% 0 4 3) THIL ., EPAiRE Rl .
AR IE T TS0~ AL, Fe:0:—MgOE. K:0-CaOROERAMFH L, Tho0lEEL LI,
TEMETROMS 5 AWML T
3 XREFEBER

3I-1 yAFHE

1 FRA AR SR TRE [k E 0 b U R e b bio, R OMETRN, KBAFOXH
sk, S, KRR TCENo HABSERELTH 3, BIRCTY LI CLBBERA~LDI12ZY
A 7epmshi,

A# 4 7 : Mont,Mica, Hb® 3 5 £ &% ,Chd 1 R K 5o

B# 4 7 : Mont,Mica, Hb® 3 fi5H & & % ,Chd) 1 B KD 5, BRI IRAF 4 7 L MT & ISHEAR

BEXRLE,

C#4 7 : Hb.Chd 2 5% &%, Mont,Micad 2 RAZKY 5o

D#4 7 Hb 1 &%, Mont.Mica,Chd) 3 A K15,

E# A4 7 ! Mica,Hb,Ch®> 3 R £ &%, Mont 1 XI5,

F# 4 7 : Mica, Hb® 2 5 # &%, Mont,Ch® 2 ARG 5.

G#4 7 : Mica, Hb,Che> 3 RS % &%, Mont | BiSHc K1 3, MRMIKIRE Y 4 AL TH S, Wi
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HESRL BT 1 THRED,
HZ 4 7 : Mica, Hb® 2 Hist & & 4, Mont,Ch) 2 RAHCRNG 5o BUIRMIZZF 9 4 TERUTH S8, 8
MR 2Ry A T RE D,

[ %47 : Mica,Ch? 2 5% &%. Mont, Hb® 2 B5HCK T B,

J 247 : Mical 5% &%, Mont,Hb,Cho) 3 A KN 5,

K# 47 Mont,Hb® 2 &5 % & %, Mica.Ch®) 2 R R 13,

L ¥4 : Mont, Mica, Hb,Ch® 4 A K 3, F1, nALO; » mSiO: » IH:0(7 0 7 = > M4 1) THIR

2h3,

BOFWSATRDYA 7T, SRTEEM RSO LE20MD LB0 S H10MH8HST 5, XoT, HY
A7O AT, WE. KANAOLED S 50 I ML BHOME, REHORTILESO 2HTHE, FF17
35 @TARNROLEO ) 6O 3@ LR | {#, BRHORTILEND 1M TH3, L4 7HEMTR
i | REFD 88 3 M = R T-ILERE 0 £ 38 | EnS T 5,

COEIERTS L. ZALRES LAKD LEHBIID ¥ 7HEET, XoTLY 4 703 @LLD,
TR 52F 4 7 TERTREM | MO LABOGY%E DD, FF14 7RARNIR, HY 4 7R2BO%, BT
BB TBIEF, H, |, Lsfcbis,

3-2 FERQU-FRE (PN DT

EEBREDPESINIDOR LT IRAMIELOHE. TEORRER LR LML BHE, +8
ZUHET ZBAC, HEKLCH L ROBERAL TRME 2 L) T & 2EL ORFLHE> L BHIEL
DEHOERTH S L HL 500, ARORB BT 3FMOVRAFOFXLBREHERLTVE, IO
KRS OMBEH L - T2 RE- T3 00THY, Bulfizhid, SHOBRBOBOETOEE
LEREREEL T LR S, B2EQ- PIR(=AITREM | #85) . H2EQ-PIEES) Rt
I~M®37 N —FE "EOM" CHMHE N,

1 Z0v—7 1 QU DHM AT~ 2500EFRICH D, SHITREME LR LSS sEhT 5,
U2 =7 D BIRQE ORI 500~-35000 I B D . FWHROW & AR HRO L AHBHEHT 5,
M2 n—7 : FRQL DIRMH4000~60000F - Hil b 0 . B4 L BTFILRMO LB »Kt 3 5,
TEOM" C SR-16 8 — 4 HERE (P OBE SN RETH D,
EM-15RMZ v—7" ORE - KEHORRICAD . SATRES LRBOP CRRETH S,
4 {LRHHER

B2 FLPIEOTY kY I, SHOTREAE RS D HE U208 L Lo, KETOMRETRNK, X
BHFOAR U, BHR, FRTOR TGRSO LS 2 LY Lz, SIS TR 3 BSi0—
ALO:E (SRITRE [ERF) . 2 3 - 1 ESiO:—ALOE (7). 1 4 MFe:0,~ MgOR (ZRIT R 1
). 4 - 1 BFe:0, — MgOBI (85) . 8 5 BFIK-0—CaOB (SR TRl 18R . 355 - 1 BIK.0—CaOB (8
)RR L.
4= 1 Si0:— AL 21T

W6~ 1ESIO-ALOBEERT 23 I~MD 3 XA—7" L 20" caMshr,

120—=7" ! Si0:850~60%, ALO:#127~32%OEHIRI & 0 | FRADW & AR 0 LA

T4,
MZA—7° :Si058~63%. ALO:2T2T~32%DMWzH Y, SRICEEM BB LSS M+ 5,
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MZ =7 Gi0H66~T3%. ALOMS20~262%DFEIRIEDH Y, B - PO LHB oM T 5,
"EOM"  SRTREM RSO LHEROHTREM-T, 12, 150 3 @FSI0.0R K H ). BT
THb.
4-2 Fe0s—MgODHBI 21T

5 4 HFFe:0:— MgOB (SR TREM 1 82) ., 3 4 - 1 {Fe.0,—MgOB(BE) rmd &3, 1~WD3 7
=Tk "ZOM" KHEEh,

1 #0—=7" ! Fe:0uS 1~ 53 %DEOERIH D . B0« EhTHOLEEHP T 5.

MW7 n—7" :Fesdd3~7 %OFMKICH D, SHTREME | RO LA HSE BT 5,

MZn—7" :FeiOutt5~7%ROFRH Y, HEAORE AR OLAHBSRPT 5,

“EOM" I =f1- 3 REHATRE LREOSTRMOOMA S, REATH S, HF— 1 £ 4 2Fe0,
OFL <, il -5EMgOD@AE <, HETHS,
41-3 K:O-CaODHBIC 2T
# 5 KO- CaOB (ZALT R [RE) M5 - 1 RK.0-CaOR @& T LS, I~Mo3 -7
£ EOM” cAMENS,
[ Za—=7" I K.OD{lint0.5~1.5%OFkicd D, SRITERM RO LR+ 5,
N#A—7" : K:ODM#1.8~3.3%.Ca0%s 1 ~ 2 % ORI B D  TRAOE L KRR LMo eh
T3,
W7 =7 KODH##1.8~3%. CaOs 1 BLTOMKH D, BHLRETOLMHRERDT S,
“EOR"  SATRM | R0 LEEOD TR - 158N - ST orHRoRARCH Y. =H-16
BAEROE LA ROLHROMEH0, RATHI, SM-183Ca0DMH 5 %LU L LS. RET
BHb,
5 ked

10 E8FERA~LORY 4 FCHE SN, ENTRENE | BKOLHRIREC2 71 7THE. DI A
ZII0ME. L4 S 3T, 2E0B%EED S, KRIIREFS4 7, BARIHY 1 7 LB Hrh
B A ETEEAD L8 & BT RRR D LB BB T,

2)  XMEHT R 6T < Qu—PHAPE T =R REAHE 1 040D 1618 12 528 (QU) 0 HEHEAHEL - HUR 1 #
L, B4 - EATHR TR S T Q) OBE ST I B L, BRI AHEa h 3, HEL0
BRI 0 L5581 SR RE 1 RRFO L6 - — B TR 2 0P T 5, SRI- 1500 6 0 B
RRTORTFIEMFORKICH ), PAESRbNS, SR-161#8E (P) DM #H < RHTH 5,

3 (EEAFERTRERFOLMBOLPEREITRCRTEAY THE,

REE Si0: ALOs FesOy MgQ K:0 a0
ENTRME 8~67 B~y 1~5 o~10 5~1.5 0.5~2
i - KR 50~61 B~ 7 o~ 1.8~3.2 0.5~2
23 KE 85~71 20~27 ~T o1 1.8~3 1

AR OK T OEFERTMICRE D, BsrHBNRLAS,

1) =R-153Q—-PIOMIMIc BT b, {LFEEI 51T b B4 - BT LREOMRc 50, Wi
F & OBBIELER O, SR -161Qt - PIOHM I 5T PIRER) OBE70 < . EHEREK 3w T LK00
WKL RRTEHS,
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I %A - FREFROFARBO I
| KRR

B AR £ Ak
2 X@EHRHEEROREL

AN D LR & E,

3 BRR
3—-1 XBEiFsteesn
3-1-1 #A47HM
| AL ERBC SN TR GEBOAMB L & L cBSRBoRAEEEERL TS5, 71 72H
BIhs ABORER TSI 2bs, MIXF A 7HB—WREMR L. M3 RFT & 3 CFINBES L
A~F® 694 Ficpfishi,
A#4 7 Hb1 ®FE&H, Mont,Mica.Cho 3 RAHZXKI 5.
B# 4 7 : Mica.Hb.Ch® 3 R4 £ 55, Mont 1 AR 3,
C#4 7 : Mica, Hbod) 2 A # & 4., Mont,Cho) 2 A XI5,
D# 4 7 : Mica, Hb® 2 B & &%, Mont,Ch® 2 RSHC R 5, AT X C 7 A 7 LA U TH 5 o0hH
HHS MDA, 51 THRED,

E# 4 7 Mica |l 5% &4, Mont,Hb,Ch® 3 isHz K 3,

F#4 7 : Mont.Mica,Hb,Ch® 4 RSHZ KM 5. BRTHREL TV 2RO CHERPRARLTYF 2
KERL TS, ZO7b 4 REGHMIE S hi,

BLHHFVS A TRAY A 7T OECFEHD 5 5 =RTHRMAME 1 BFOFNE1E, BEWHOFNBIN
DML T 5, K0T, FF4 701AT. SNTREE HEMOZEE 4 . BoRMoRANE 7 fst
BT 5, DA T3 M. CLEF A 7HE 2. B4 7D 1k % B, AZ 4 7L FF 4 7 TRKDN%
EiH3,

7 > 7 ELTRAROARBOFAROFTIRE, 474 FOER0P Ry, AEBODCEROHEY
HRETTOOLH) . SHECHRAEERIE L,
3-2-2 BEXEQU-SREPDOHMCONT

THEtPA TSP LEHT SRS EOWE, THRORREK: XX 2MbY 255, T8
EMFT8BET, BRI HIROVEREL TR EMFS L3 T L idEL OREISHO LB E
DENOENTHS LHL 503, ARORBIC BN ZFMOPRERFOERLHARELETLTVE, IO
HHERROBMREFC X >TEIRESTL200THY, BuRthid, £RoOBREOSOEHAOFR
ERREREHLTOD L HL D,

W2EQ-PIECRET LI [~I02 70— 7RIS iz,
1 Zn—7 : SRITREM 5RO 9 HSEfoFMgh L, o ERiNoANERET 2,
N7 =7 SERESO 1 5XE 9 SROFNESRD L. ZAITREMN 1HERED 9 SO FME
#ET 3,
"EOH"  SHTRENG RS- 81T ETOMZ -7 bBE TRRTHS,

ZRINEHE I AND L. 3. 4. 5. 605 HOFAEBRHERED | SR : 9 SMOFUB ALV

—7RHY ., BV, | S — 7K RENTRES LRBOEBRAED L, 855 BETHOFE
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BLRREBIN—TEERL, HERRATH S,
4 ALRHTER

2 JEEAMMOTT X 50, SHTRS [REOFIES & SERHOFEE £ EFHTL L.
SRS TH 3 BSI0: — ALOJE, 4 EFe:0,—~MgOME, 35 BIK.0—CaOBl £ R L 120
4—1 Si0:—ALO.OHMIE 2V T

B 3ESI0-ALOEIERT L 3 c MERHOHEBRBSIOONFELHRICKDL. | ST EBRT
Bo IO A—FRREATRES RO 9 HHEHNOZE L BET 3, SO0 S 2=
THESE [RBO O HICRBOFUESHh L. o iR =397 L TP L, NI~ T ERRT
5, Qt-P I HBEAL X 5 M4 TROZEE & M50 R ATk RO 9 Heiiho1.3.
4. 5. 6O5EOAMRTHI.
4—2 Fe:0:—MgODHMIz>LT

3 4 MFe:0,—MgOBliz R T & J i, FeOuDFAEGHIRIC 3 =R IRE M 1 BRSO 9 Hi2EEO AN S
L., 9 HEMEOREBIHHEL T 1 70— 7 £BHT 5, Fe:0D A58 Mk i WA RO 1 S8
L9 BROAVES D L. SATREMS 1RO 9 HEINoAERD 1, 3, 4, 5OREHSEREL T
07— 7 %Rkt 6. MgOOMHTEEE I R =T RE LAKD 9 HHiHoAER0 6. 8. 1003
HOAEBHBY . M7/ v—7EBRL, RETH3,
4-3 KO-CaODEMIZ2HT

5 BIK.0—Cal T 1512, KOOMAEEEIC R =HITREY | AR 9 HHEHlI o FUNE L
HL, 1 A—FERRT B, 20X L—7 1201 9 BENNOFEBRET 5, KOO Hlsic 28 E
WD 1 BRE O BROFAWBSRAL, U A—FEBRT 5. CO7N— I REHT RS | BB 9
HRAMD 1. 3. 4. 5. 605 EOFMSE 8 L10AEET 3,
5 W

1) FMEELE X35 TAMTREATREM 1R - BEMMOTHRBOTER TA~FO6 717
CAEiah, ALFO2 54 7TK080% €45, Mokttt rfbhs.

2) XS EHFSRIC T < Qt—P | EETIRERTRASE RO 9 @m0 ARS £ BEREO | T8
L 0 BROFNE VN S h., HEOMEE# . SRTREE LR 9 ERAROFERO 3 5 1,
3. 4, 5. 6 XEESH L ORISRV, 2, 7. 9, 0R=SMIREH 1RO 9 HHEENO FNE = 0Bl
A, ST EBOR P 1 ORELR{RTTHS,

3) AT T J A RO FINE RSI0OMAHE ¢ | Fe:0r £ KO 25y, SRTHREM [ REO
9 HREIHOFAEB L SI0.OMHH £ . Fe:0: £ KOMBEY, 20 L3 KHEOLERREIHL 2 REAT
b3, SHTREN RSO 0 HZINONE RS THOFUMEMET 51, 3. 4. S0HMBL=
MITREM RO 9 HZRNOFER MM 52, 7, 94, 6. B, DRV RARKTRAZS,

4) XBREHFEE & (E2 N 0BRD SR T 5 L NS RBROANE £ ZRITRES LD 9 tHigkmo
FINEILH S pic AHTH S, SRR | #SHO 9 HRANOATROI B 1, 3, 4, 52BENHD
FANE oMM, 2, 7. 903 ERENTREM [HEMO 9 HERNOFNE & BV, 6,
8. 100 3 MixMgODHILH  RETHE, 6. 8. WRRAPKEHEIEOL I KERD S h., HERE
DR ERMEBAMT Z05 6 Lk,
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EXCAVATION AT SANWA SITE 1
— From the Kofun period to the present —

The Sanwa site is located on the Omama Alluvial Fan. The Omama Alluvial Fan
was formed by the Watarase river. At one time, Watarase river flowed in a southerly
direction from the Ashio mountain and it deposited numerous stone and sand layers
beneath Omama town. Watarase river then changed its course to the place where it
now flows, there are only a few rivers on the Omama Alluvial Fan, The center of the
Alluvial Fan formed into a raised land area and used as dry-fields up to the present.

The rainwater which fell on the Alluvial Fan sank into the ground. That is
because the ground was made up of stone and sand. The water springs out at the
discharge zone of the Alluvial Fan, so there used to be many springs there and
several springs still exist. The source of the rivers start at these springs and the
lower lands were formed below the springs. These lower lands which were formed
by small rivers are used as wet-rice fields in contrast with the center of the Alluvial
Fan which was used as dry-fields.

The formation process of this Alluvial Fan can be divided into two stages; the
first one named the Kirihara surface(or the First Surface) was formed about 50,000
years ago. The second one named the Yabutsuka surface(or the Second Surface )
was formed about 20,000 years ago. The Sanwa site is located on the First Surface.

There are several springs alongside the 90 m contour line on the First Surface
where the Sanwa site is located and the source of the rivers begin at these springs,
s0 the lower lands formed below the springs. Only the lower lands have been used as
wet-rice fields and the surrounding lower lands have been used as dry-fields. That is
because there are only a few rivers on the Omama Alluvial Fan, so wet-rice fields
cannot be expanded.

On this site, the excavation was conducted on the spring and the raised land
surrounding the spring. Many pit houses occupying the raised land area in the Early
Kofun period are closely situated between the springs and they prove that the
carliest agricultural settlement which use the springs date back to the Early Kofun
period on the Omama Alluvial Fan.

That is because the cultivation of rice was a deliberate choice along along the
springs and the lower lands in this area of continued existing springs from the
earliest times to the present.
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Site Name Address of the Latitude Longitude Excavation period Excavalion area
sile
Sanwa site Sanwa-machi, 36° 139° Apr. 01,1995 49,000 nf
Tsesaki-city, 21° 13° Nov-30,1996
Gunma-ken 05° N 35* E
Sort Main Period Main Fealures Main Artifacts Notes
Settlement Jomon 3 Pit houses Jomon pottery
(early) 2 Burial jars Stone tools
10 Earthen pits
T | S| —
Kofun 126 Pit houses Hayjiki wares
(3rd, 4th, 6th | 8 Poles embedded direct- | Sueki wares
century AD) 1y in the ground Iron implements
1 Surface building Whetstones
oo | ARl remain | Under AsC
Nara and 20 Pit houses Hajiki wares
Heian 7 Poles embedded direct- | Sueki wares
(8th, 9th cen- ry in the ground Kaiyutoki wares
tury AD) 7 wells Iron implements
Whetstones
Farmland Kofun Field
Grave Kofun 1 Burial jar
Other Kofun 2 Springs Under As-C
______________________________ .| Under Hr-FA
o TR L .. FEROR IR S | Ddei A -
Present 2 Springs
The tephras after the Yayoi period
Name Abbreviation | Source volcano | Year of eruplion Basis
Asama A As—A Mt.Asama 1783 AD. History
Asama B As-B Mt.Asama 1108 A.D. History
Haruna Futatsudake Tkaho Hr-FP Mt.Haruna Middle 6thC.AD. | Archacology
Haruna Futatsudake Shibukawa | Hr-FA Mt.Haruna Early 6thC.AD. Archaeology
Arima ash Hr-AA Mt.Haruna 5thC.AD. Archaeology
Asama C As—-C Mt.Asama Early 4thC.AD. Archaeology
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