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MAEWEE1970], LT —2WoREI I - 1 owiTtATBE v, b, BRERILEGD
HrZREFLFALTHAS 9.

@FHILVA - VBIZ, B =i LS FET, FRIVBL Bt E LR LETH S, WKE
R ZEE & AR IR E AR S LT B (M d1992] .

@FFALILVIAG - VIADIZEFFILNA-NBE DHMAEDEZ 5N L, FRIZNCTHS ), HHLVALZ
FEELTHED, RHEEOLHREIKERL S, PROWAEIZES LTLEIICE#zB LS
HIGTREGCOI6A (GE3) IZHIAL TV B, FFEILINA - WBIXSCREDFREIE % 2745, MK =6571

LRI TH A, P L= ETER SNEFLOMEE LW LD, £/, AL VIAa
WCIEABESS D, B ELAZEALVAbE b8 T, Ph{AVESEEShALEIONS,

MITABIFTIR, CORBECTMREFRET ZHFE BOYKROLE b o720 LL, &7 ZEE
FIZ LW EOST2L FLOFFENH YD, [FLEELRTHNAOIHKE b o7z IREIDPH LA

o TIE6016AIZK FWMEEDOR EHEE SN TV A [ SRR CEMAFERT1991]45, Zh i b
3BT, WALVA - VBE L AT, M= RA L % - 2T44FEHUETIE L5 ) B,

CHITHEMBTY > L b FH LV ORNBOREET, HFLO RIS ErH 2, HEFb-L 0%
CBEEINTVALADIEES BT, ZOEICHM LAEMICERT 5 FHIIRKERERBZUZ TW5,

AT A O ED S I, M IS TE VAT 7 R P 23/ S BT SR 2T REME T
(. ZOBDBRIHE TR VDS, THRAEDS S 1RO, MBI Sz, TDOHRDIEHE -
ELBALLDLED, QMDD LEMTEOIFIMIPEEH L L ALNL, [HFERE]OBEE &
EIRpE L2 CHIERSFTHOREL TH 2 WREMEA® . —F, E7 ZRFREBEEOBKAFFL WV
b TBH, MFEOMFRIE, REIrSOBETHI e )P DETVE(GEL ), (JUK)

k)

1) FEAH i K (48 B SU LM BEZERT) OBIEOR £ 13472,

(2) 84 EBEHFOILTIE, HALNALE VAa—ZIZHS N TS, 47, BEROPIHLILNA2E VAbS &
B ENbo fzo FALIMAGG ARG 7 i INe26 1987, »8 HEHE 62 44 %, ¥FAKLNVAD
(ERBRH I 15431989112 d . [BEIR19411274H, [ _HPEBEEAFICRE Ml B LR
HEID2H 2L BbNE, [UEHE RE T 2w RIRT ISR EIs#Er R LV,

(3)PIRAT - BRI L LRI —58)1996  p.7, 6018CASMNXEE L 72

4V OEERE, YEAEMTAERL, e ARG, 2% ER, Bkl CoUafias
5% O &,

70, BIEHEFR R 1213, £ 2RESORLFE LOELOTHREGL LA TEL, &
HEBLRETH S,
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A 9 Hi BUELAR

AROFHATIE, SD501 % iz ¥ 7+ 2 ORI LA LAz, T2 Tlens & R
Bt- Bl hos2 8L THETS,

I RO Z B3 5 8, SMEICH GRS, Nl Mo+ 72153,

I : i ATE i L TS 2 —F. ks LTINVEOSEZ 23500 L Bbh s, Pt
ELFTHESA TV D08 % vy, 8NN THESA TV AMRdH 5. [IREHEBIZE
L7 FHE %5

M:4bmcy ¥ FHE b0 . £EORIEAH, N+ 7% iEd.

N 2ROGEFMEEEL 2358, Wiz 7 BTl LERPETO L0 L, SR
M C AN IRBIR Z B LINTIC F 7RG L b 0 L " %,

VIAEHATH 2 2> —F. NROAHICHBEOW)iAdh 5, SRR EZZET L0655, &
RELTIIMER I ZRUEMEROMELETLLE26ME,

LLEospfiz fafils, ok L8R 1232 SD501 i+ & @ £ SD501 Lk A &+ L7224 12 K5l
L. BbRbDZMHRL, BBRTWL,

SD501HHEEH  #ik #4522 82 5. 320~32213 T #IZIE L TW5, 9 5320 - 321124
FIEEIZEG, BBRIHICET 2K TH L, SROWH D SALEFEL > L b % v, 324
BIEICRT 5, NHOREIARHTS205IEHIERTH L. VBRI HZ LB, faBEs
Moy —TF (325 - 326) LAMRICIRIHR 2 b &N A 7k L. 3REDSHRNIE VW (327) &
Wb, 328+ BT VIEIZE L TV a, MBHIZIERTHEIZE TN ARRANE W,

SD501LISHHEEER #1965 %82 %, 330 - 33113 I BHIZE T 5. Al oK HEEIE
{2 ETHFTHLE ) & LIZRPHSIIZA LGNS, 33203 NIRRT 5. Ja I WEbE & JEH 12
%< Gtr. BBENHIZETHMEAETH L, £HROHAFTO 1 HHELTEHY, WL LAMEHSD
IBLT, ZOEEDP S oL b KREHEILTEL (KMN38) o 3B34EVERIZIRT 5. YHHIATHE AR I HefE
(CEELTWva,

K8 ME BT RR

B | %L [ HEB0 (V)
v ;\‘E; I I 1 | i 7 [ 1 2ol 31, L L AR
= _ L |- | aEAE | oW | w® | L e
% (Hbfa00 | (ORI | dhEs 2%) lI*J'F*']ﬂlEV"fl‘
26 14 28 12 | 215 15 104
SD501 (5.8%) ‘ (3.1%) (6.2%) (9.3%) ‘ (47.5%) | (3.3%) | (23.0%) 8 452 9
325(71.9%) 119(26.3%) (1.8%) (2.0%)
15 ' 6 1 12 | 115 5 40
SD50LSE|  (7.7%) | (3.19%) (0.5%) (6.1%) | (58.7%) | (2.6%) | (20.4%) 2 196 1
149 (76.0%) | 45(23.0%) (1.0%) (2.0%)
41 [ 20 29 54 | 330 i 20 144
it (63%) | (3.1%) (4.5%) (8:3%) | (509%) | (31%) | (22.2%)| 10 648 13
474173.2%) | 164(25.3%) (1.5%) (2.0%)
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(483 uE L%
SD501(320~329). SK504(333). # 5K (330~332, 334)
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M CA N O BUE HEROERIZIZ DT OHIEAHEE S b,

1 o KBRS GRS £ & ©) (201 T O P g Rk sk

I F A SR AT T O KRB R I ?

M BEDE Z 2 HEMAY

IV : iRl % ol &3 5 Hus

V o ACER L % 6 Lo T P i 0 D b

PE® &9 1S BETLlE, BB OMISOBIE L EASRAE L THET 28480 22 %, 21,
COEMTHER SN EEOEOEERD» SR SN L WA L9 BEkAHRIE S /-SD501 72
Sifh LosE e, SRMICREOHVub 0, VIFIZTESNGAH Z b o—Hoefkiz
HOLEEHENE L EOHAHITON S, BIELRONELTOM LT T 5 8 ibidiR &
Dy, HEFHNEHETHY, SDEOTHED LR L OFE L v BHELRICA-7IEOHEE LT
X, BlfE. B - TEH - SitH0 322 6N Twd, TENHZEORERL LTI EREAER =
LMY CEE DI E P gk A o THE LA BSB89 8 I 6 h 5 [ BIE S {E M iF e
F71980ble L7 L. il & BUE - 8A - Lz #iHE L oM ICEZEDS A SN D Lo 215
B0, HOTEMHEIZOVWTIXEREEMNT WML B LA E S 2 20ORBUKTH L. 40,
FIBHO S (ST 258 & L OISR EISA 2T L7222 L, MERH L oBBE 2B L U
BEYTHAEOHEOMEIZL Lo THEERITEVR L ), (/INEF)
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W10 BWEAF

1) ERORE Tk & FERi R
BRHIRELEIC LD 2 Klsh, —D3RHIREPISRESNA LD, ) —2IISES05DH |
ZKPEER L 2BICIRE SN2 D TH B, HBEIFFRLZ LB, FE320~25mT & (2
RELEELZ lmA v P22 HOTKELLZBIZER O 272D (LA LIEICER 1 ~4 £55)
PEDS, MOV E WA L8 Ml SR - KERGAORETH 72720, BT TR
EINTD L) DHERES R Ve LA L, R ESOE L2 MESTHICHN 5088 L TRbko g
Badh b, ThICEESINLZEORMLSITIZEI>TNERE LTHET AL LT 5,
INSOEREZRELARER, Tk ) M5 1, WAH2 8, WslE 3 ML
(BRR58) o 1 TNEDEELIMISEL RO B AR L DIBIZ L o 72, BEEMAB LU, 20
RCHiE, SIS [ZEH —fui1984], WA [FFATRE - RANEM1979], MFLBUL [ALFEfi d i
#1981] - [4HM1960]IZHE - 72,
{4 8 Class Osteichthyes
=2 7% Family Clupeidae
¥4 7% Sardinops melanostictus (Temminck et Schlegel)
44 Class Amphibia
7 A A ZIVEE Family Ranidae
VT AT Rana (Rana) ernativentris Werner
Y FH LTI Rana (Rana) rugosa Schlegel
IHiFL#  Class Mammalia
#Z 3IFF Family Muridae
A I #fiFE Murinae
®AEAHE  gen. et sp. indet
7<% Family Equidae
% Equus caballus Linnaeus
7 ¥ #F  Family Bovidae

%7 Bos taurus domesticus Gmelin

2) KD H 1 IREE

ey YIE, R O—ESAHESLHP O IRE SNz, O3 OMIHIZSES05H 1 D
KPERBIPIZERE SNz, AT DB OADHELETHo7zDIZH L, 2 X IHRHIHLED
HDHio Twd, S5, THHZUETHTTVED 2T REOHMUIHi-oTEBY, F1-PY
THA FOMBIZL o TEGH LZRESR N2 DL L AL, TDL) BIKRCERE, B
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WO EAEOHR

L L COFMMEDSHEL T, 7AFTVEE & X IHFHTERIE L 72 b OAFFF AR A 720
AEtEATR V.

LT, A7 2 - 77 - 7 ISP I AR BBRICRLAALZSDLVZ /T, 7
AHLIVIE - F A IWRREHAR L V20 PBHERETZEEL). BT, SO0,
S BB DRI EBE 21T .

3) B R RO R

i)y=4 9%

SES05M K4 O L3 A 6 Wod o7z, HEEIREfAE L THEFFE 1R TH L, 1IDI
O EREDIFEA B OMEB AU T 2 b DA AENTA, SEOFEEIZIIWAELdh o7z WAL
DEMIZ=Y P HDOERE—BL, INAALTY - FEFT 4T - Hyea 1 Fay
B LIAER, A7 VIR LTl eds, RflICRE L, BHOKNE S ITFHEARELSS
mDEER LY DTS v,

i) 7hHTIVE

SES057 HIEHIZE L oA Ttk L7ce 209 b, ALY T Hh AT
EVFHINTHoT, HERIIERIITRL, BRPTTAFTTNVRERLAZLDIE, HAHEZFHEL
IBWEEAS VWIS L VIR ERTHE, TD) LERADT I HTIVIGIZET HAIHE 1 £
CIRFELLb DR LN, AL 1 BOMERPE2HlHLbDTH D, T72. FEDHED
EWbDIZE? 2 LA, L2L, ShHRFE—-RBEPSHTLTWS LR 2OV MICHRT
B ENHERN NG,

a. SHEORLHE

FHOOIFHIILTO L 5 TH S, ik IZ[BFATR - £4)111979, 1985] - [H. Nokariyal984]
*oEIT LT

YT AHATI

AIAETE @ TRGEARISE D K IZONTIRA 105, HREERIIFGEL, BHICELT D, £
O E i E RO HE L DR 28 5, occipital canal (1R5H#) ¥A b LA DY, IREILOEFEIEL
v, IREILOHIZERMD { A hTMITEET S,

HRAE  AMIZSR XA T~ T 5. flange (§5) (30X BE T 5. BMMOBRZRIIAH~D T DI
BT 5, SMO®REEIEIREE L, ZO04 dflangeDEda L ) b DT LIZBELICMET S,

FKAT : blade D S dala () A GHIRL D SO T DIZREV, ala®fiikidblade|Z(ZITEMAIZED S,
BAFEHTT N CIBAT B0 KA Dala® EAGIX R ST NLA % o bladeDFERIE DT M IZFET 5,
e O EM G dalaD i L F L LXVIZH S,

SR B ORI IZITERA T, TUAMERT 5. HESBOTRSIZIZERNTH L. HHl
RRITEMHNEM T 5, BIRZERIZGEFHEET B,

A | BZSEATIIEM T, BRITRIIBRAINR AN O THPRBIIEOERERZIZH > T

~1 14—



#90 H kg

R T TEE2 TEFES Tt

L~ (m) 8.05~7.80 7.80~7.60 7.60~7.40 7.40~7.20
| e 3 0 ~ 4 M it 1 86 ) B~ 6 L8| 60 T ab~ 7 L
fit (ce) 35,325 28,260 28,260 28,260

i # PeThfizn wFFon | THAFILVE [F=THHFon| vFHl | THHILE | THAVZALE | vFhxh | TH LB
% % [LIRI=|LIR[=[CIRI=|LI[RI=|LIR|=|LIR|=|L|R]=|L|R|=|L|R]—]
A IR 13 (12 13| 16

g 4 1 8|
R 5 11

e i 2|3 1 141 11
EoiE |2 1 8|14 10| 14

¥ 11 10| 15 1 1113
HeEg (210 1013 5|7

b S 1 1 10112 6|5

ERWEs 1|2 - 9|10 1| 7

R 203 . 913 1 13| 11
BoE |12 1 1 | 22| 20 1919

KA 2 17|17 15] 15

B e 4 301 | 24|23 4 16| 18
H o if { 3|5 6|5
B ' 13 14
He i 2 98 3 72
il HE 1 13 7 2
fe 1 20 14
T A 1A B 2 1 (3) 1 22 (24) (4) 19 (16)

Flm kI ETEY . FIhSBENEEICTTICES . FsREHOMRIEL, SRR
FIiZITE L v,

bR RS EATE G, P L ORISR TR E R LRV CH B, BT =k
EORHRITERGTH 5, MEET =AEEORRA —BANNEL T2, AHROFEELLbO%
He, FHEL WD O &L T L7z,

e © HEARRTTETIE N CH 5o BIZERISHRIRT, SMUR LN . MR OB ATET, iz
Al o Thaki £ TiED. HEFLLTIEARREFY) 2@,

B B R RPN (45~607) . BB EEL, LI EHICHEmT 5. BERO Lk
EEMIEEL AL, a o T s JEH LRI TW A,

YFHIIW

TRCOBUEAY T HHT VI LTHL RIS,

AR TES © IRILE AR (D IS DN TR A 12 A REAZSRIZ X (IREL., BIMVHIZZET %,
ZORMIIFROGHREL VRA LTS, REEVFAOND, FAHBEDTPIZRDOLNL,
B BHREEEEREE FE% LV, SiHEREDTIICERT 2. BEEMONREIT~S
T IZE B, SMUZERIZANHNEINT 5. ZOMRmOBRTEREL D RV, flangeld 2 058:E
T2, FMOBRBIEIAH~EW L. Z O & flange MO T —F — R L LNV IZH S,

GG © bladeDE X (ZalaZ S LR L D b DT HIZEV, ala?®[T#ZIdblade | Z B A2 5, HIFIS
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BT REOHR

HIHNZEAEBALLZV, BEEORM ZaaDBiERICLNVIZH D,

LR IO ERISIZIZTERN TH 5, BIRERIZIEET 5. lingual shelfDIErdld & < 5§
EL, HRANERT 5.

AR HIEZSERFBIEMN TH b, M CRETMOMRIED X VAT ~El L ey, THPHE
Xh T ) EEET. BEOREHNKICH> ThREL DBk 2thEE TES,

Wit o ERASEATE {FET S M EBOEMISIEER TR L RL AV TH S, FMIE DT
PIZAENDL, BEROELTRO L D IZIEEEREIE . =AEEDORT T %725 2% A TH K
B b, NUEOREL- SO, FELLEVH O ML KWL /2o

Al - HEFATENZ TS 5, BEZSERISHIR T, MU LIS o BZSRIROBIE+F T, 2
R E I { ETED, FIBIEIZEREINE (| BBEERIT, EARIIEY. EAMERD %
THENIEV,

Wl . BB ERAIZEV 0TV, BERIEEI(CEEL, BERORLWILALNS LHIZH
Bo Az L <HEL., 20R Fims BHEBRIZEN TV 5, BEEESIEEAN N LT 5,

b. HEEA

KR L7ZEEDIZ 212 S BOFNATRD iz, BIZL > TEHENFALNLLDOD, &L
EEBISE VB BRBOB TR S NIz, AN WIZARADEREZIZIZL P72 FEZTE
welbhs, o, HEECHE. BE IR LREL S BEET 22 L TE L, Db,
HFIZRALZHE CORAEAED L VIIBMAEATHLRWIEF ThHo - LM EN S,

c. &R

FEREBIRBORRA S AT, TRTEERT, 2BV OEMEMHIGEL TVWEDEN) Tho
Too 7o, WA ERFOAMBOREEE»SHITE, HHOEEIER4OY FH LTI
6 .11, BH2OYFHAINLVTIZI2: 10, BH1OYITAFINTIEL : 2L, ELLRIIHFL
(RETHI L3P RwERDRE,

d. it & ZFofEmn

AROBEHCTRVBREEERT 2 L, THE2LIIZ, B84 TEY FHZUH19ME, &H 3T
T AT TV 4 EE(KE SFTRTYFHINIGEY), BH2 TET7HFZIVR24E (D B
Y7 HhHIN]EE - 2 FFZL22ME), BF 1 TCREYTHHTIL2MEK, vFHL ] fEE
T, Fafb0FIZ kL, TS IEBRLEO—EPOMLENTZIZTET, b b FD o202
DEET, IRTOFFREICEINTOALKET S L, HFLETHATOEEL DA L EZ
NBZ LR b, EBIZRINFILES L AWIZLTS, IR TIZHS TV HICER LI O BB
PHEROPSLDLE L TREEMIZAR T L2 0HIEWVE 5,

ZL T, AEOKRETIE, ELBEDOZVERLDLVERF LAV ECBISHIL, £/, B3
BEYITHATINOHFESEVE I ICRR S, £/, SES05LMSN CREEkL LUK EELX T o 7ol
MRIZZIBEALATVOFREINTEL T, KBEMICOABEPBEPLTVEL)IZERR %, L
AL, REREDS—E L TW5 ERVWA WO T, ZALOHBRLERITFRMICE ) EOR
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105 BALE

FETRIE LZZBROSITIC L o THBRIZ L2V,

iii) A X 3 #Ek

TRTEH 2 hOROD o7, ML LR & Bomid, 4 L5l 1 s, THmAL % 1 m, A8
Fle, EEEAKLE, KBREEAS 1, BEAE28 -4 1 8, BlEL . il SThs, L
SR ICIZEE 2 FIRASHINZ L, FIBRISAIRTEESE <, BEORIH%Z b OMEERNTHLOT, 2 X
I o—fiLBbhd, T2, BEOREILAT2HFETNL LEDR, ChEZELLRY
AL 3 AL 25, HAAMREOEMGIEA L TELT, HVkob oLl wz b, BN EHK
LA L 720 T, HARELAbDTHLUHEMIEZ 55, HOFEEZToTELY, &M
IEHROMELE L7zw,

iv)7~

A ATER TR L oIS 3 5088 - A8 s lod o7z, LT, B & DIFHICEERT %,
BB, AT - I EE1991 ] O E S < X 2HEEX 2 FIHE L7225, ko miEsic
KIAHBEE TH o2 h s, BBLZOHMIZTE LV,

9 AT B A8 b A HIld, A B 1 BEEM A% 1 s b L7z, B+ 2 L T E
A FRelE28.0mn, HEN(X25.2mTH S, WRITKIZE T, FRAEBTTOWEHNOATERLN b
WEEOK SN SN A, BB, BE5EOLIEYTHIVETIOLDERLNLEOMS b
LTwa,

8 Ml I2 |4 A58D501 A5 (4, A7 B 3 fREIMM® L e ESAER O Asth - L7z, MO
&L A VEDEREIZ26.5m, HETEIEIZ21.0mTH S, WRIGEROY T, BRESH TOWER
AT S aife L EME L,

7R AR YE~ 8 MR WEIC R 5SD6037 5 (&, /& FHisE 2 MM B L UF5 3 (2FlM* A3t -
L7ze M2ZOWETF A L E O RIZ25.0m, HEEIZ22.4mTH 5D ERITKREHE T, K0
FTOWER PO A TERT 4 ~SRMZRLHENS NG, M3 ERHTAFRFET, L THL %
WHOEHEME NS, [M. A Levine 1982] 12 X 1UE, MPIZBWTIKES TR TORESHEIZKA TY
BWVDIE 3 ~ 6 EOMIM L g S, REFIFOBEBOBINIMES oG, M2 LM (3 [6—{F
REHER S A, REIHErF L, FRd 4 ~5miiR e NS5,

7 R HIEEDOSDE01 2> S 1, EEFEE 2 MIEHE P 2+ LA KIEAFL . FHIRATETD
Bo WHUIH S ., FBAHS COREE DS A TEMITL ~ SR LN IS,

V)Y

BXPGEROD 7 ALK LE IR T 5 SEG06DIK S LN /KA 6, A FFo@MmAH L Lz S
DT, BHEIZER L T 5, BHEIOFHNED SR L 72 @ 6m i KiE 3 H54m <, [f - 5
JE1991 1 DHfEERIZHE & &1, hix115m M S h 5,

4 ) BRI O
AEOERIWFTNLMH L DTH 7245, WCOPEHENEH LD 5,
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9, SE5050°6~ A4 T YA L72Z &id, AR EZETIUT, YREOKEYEE %
25 LTHREG, 47V IEABRB TS SN AL NS NEA, EYHEFIESIZENS
NTW e\, TR E TITIREHEYF ORAERCH ) (AR 1:1996b] , # s TR EER (7 AT
[ABR1997] T= > Y Bk i L TWwAIZT ELR WV, —F, EHERNLADL L, REP L
BECIC 2 T LTSRN OB TR L BEb 2 FIRLES LT RIS Z{ A06N5 L)
(s LG, AMIOMEFEA I —EREON LS /- LN S b, ZOMIEYIZIE~ 17
vhENBHREELET AT AL B bh, THASHEHICHGE L TV EZ LML, L
L, BB - ZRKCOEHIKEORIEEIRL ZDODOFEEA L VhE2 212 VOrBUIKTH

A KRIGED R A EAT A E L EELTIETELRD ),

TREY Y RBIIHRTEYRLTVEAAET, E0L ) LRECHEBNICHEF L0 RHT
Hho 1272l AL LD LR T A OO E EIF[AR1996a] 2 (E A WATER [ A
PR1998] £ bl L, #EEAUSIC B A REOMMZEEL ) 28 L VR 5,

5) A TV SHER S B B

Plhokyiz, A2l 2 X IFHWANBELIZEE L Tw I Mot lhof, 22T
iE. ZREL:A T H S B O B 2 5 L 72w,

i)V 2 OIRE & H:RE

9, it L7 2 FEoIpHE L R HE R (IR HFIESCB1989] - [T-HIE—M#1996] 12 L > TATAL I,
YT HHZVAIRM - YE - T - RERBIZOA T 5. BUEOEREAHEL2 ~60(F3948) mm, HE
36~78CFH68)mT, MEFHEL Y DHOMIIKEITH S, T EEMIZO 54T 245, LIS
Vie BEREINIE 2 ~ 4 HASGZAS, RuviEdviid 1 L BwIEHWIZIZ6 A THE &5, BT
(SIREL - i - BRI B oA Y it -8 - W - KE A ET, RETHHZZY O Lk Ky
BIEN LA, VKDDL L bd b BHEMOKRIZ 6 CTHET, MIIEIE1,000~1,9006Td
b0 WEOLEGIZER 6 ~ 8 AT, RRBIFOMKREIIL]~20miEETH S, HETEVERMAIE
TAHFT2~3FELXEL. MTIRFRILA, SHIEREZET D LD L, Wdd HROIEFRIZ
BBLICHENREETCEFRL, Bl 33X F A0 IR ARS, BFKIZ% 5 LI ICBE)T 5
DL By HRLKHOKEDROY, BEOTHRETRIRT 5. Harldd ~5FREDS Ly,
THI=-A4F HFFEICHESNE, BEFREFY 77 - - - LHIZ 5,

SFHTIASIAEN - UE - A - IR - B - B - AEYIR 2 EIC56T 5. RS ROV
IZE BN TVA ORI A BT T EIFHENR TV, BAOKREIHEST~46 (CF341)m, #44~53
(*FH50)mT, MEHIHEL D DHHLPIZKEITH L, FHbA SIRILHIZ 2T THA L IRV
FCIEVHEHRICAEET 5. HlTHOMICbEET 2, KBOFTCECIZERL, IhriihsZ &
B, BAMNEERE . 5~ 9 BICKA BT - il - 8 - i - FKEE - RS - SRR Y
mwﬂmwmﬁtéémﬁh&E,ﬁwmm%ﬁwﬁﬂfééo—ﬁ¢®%ﬁ%ﬁHIWME<%VG
PSRRI RIRIC B s, AP PEERIRATISTU iz 4 6 R UG 64w, 5 HTHEL,
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G108 Wik

LR L BAED S ~ 8 HIZEET %, 12H T~ 3 HED S 4 Hworsiifch s, %
REEOFRIZ2omIZETh D, £ NTEBOBEITHENRIUET L L Luv, e LTTY 2JE%(1C
Z{ARDLDODPHHET, 7F - REEORRRW - I LD % EOHME, BaEhdis s L
BRD . HRE KGR AN OEDRO L L AP THEAT S E2% 0, HMHIE3ENE, v
RLGERWERT /IO AEFICHASh LI LI LWL I THE. BEFIF 2y - Fa v b
ZX5b,

1) BT ISR B T %

UEOHEEZATEDbIDL L2, FICL>TTFORARLLERELSH L, LT, fliFEEHs
RENNUL, SThoDh T )Viks HREISITOME L 22 L BbN s,

ZOHHEE LT, £k 5B AR TRIENIC ) TV REATHK SN0, ZBESLLED
Bo W EEOMBIA S, ZHSEEDPBEROEATH L VIEFORETHTNBEALLLEL
L1z, TR, BAOERIIALGSH L VEEBBNITNTH 7207259 70 ANHDTERII TR
AEZLDEFEZIZEHV, BHEBEFRITALZ & ARIZERE RO ZFIER ST, AL b
TOED L) THPEREN TRV L, EEHOMERS Z0 L) 2Bz #E L Tw izl &
ICB I Ehs, BUFHICRT S, ARICRBALLEEZ D HPRYTHS D, £DIEH\, fFRyh
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Notes
The following symbols are used to represent
archaeological features in this text:

SA: Palisade or Fence SD: Ditch SE: Well

SK: Pit SP: Posthole SX: Unidentified
Feature no.'s Period name Dates

201-300 Early Modern A.D. 1603-1868
301-400 Medieval A.D. 1185-1603
401-500 Heian A.D.794-1185
501-600 Nara A.D.710-794
601-700 Asuka A.D. 593-710
701-800 Kofun A.D. ca., 300-593
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ENGLISH SUMMARY

The discovery of the site

The Saikudani site is located in the Saikudani district of Tennoji Ward, central Osaka City (Fig. 1).
The site was discovered during a trial excavation prior to road construction in May 1996. The initial
investigation was conducted between mid-October 1996 and March 1997, covering an area of 916
square metres. A secondary excavation was undertaken from May to September 1997 and covered
1,181 square metres. The excavation area was divided into Sectors A, B and C; Sector A containing

the largest amount of ancient features (Figs. 7 and 10).

Historical and environmental settings

The Saikudani (lit. saiku: craft work, dani: valley) site is situated on the eastern slope of the
Uemachi Terrace due west of the Kawachi Plain, which stretches from the site to the Ikoma Mountains
(Figs. 1 and 6). Small-scale excavations were conducted in several locations around the site and
revealed features and remains of the Kofun, Asuka and Nara Periods. Important archaeological and
historical features contemporary with the Saikudani remains surround the site (Fig. 5). To the
immediate west lies Suzaku-Ooji, the main street of the Naniwa Capital (645-67 and 744-5), the
Naniwa Palace itself is only 1.8 km to the north. Also Shitenno-ji Temple (early 7th century to the
present) is 1 km to the southwest and the Dogashiba Temple (late 7th-12th century?) is only 400 m to
the southeast. As excavations continued, the remains of a small stream channel leading to a more
substantial valley were uncovered from the centre of the site. This valley is believed to the original
Saikudani, from which this district derives its name. The stream had been obscured by a 3-4 m
accumulation of earth and sand (Figs. 7-9). Features indicative of rice paddies fields were discovered
in stratum 2 dating to the Early-modern (1603-1868) Period. Also, ditches associated with terraced
fields utilizing the slope were uncovered (Fig. 67 and P1. 15) in stratum 3 dating to the Medieval
Period (1185-1603).

Roof-tiles and pottery vessels were found after the excavation progressed into Heian Period
stratum 4b (late 9th century). Numerous archaeological and geological features, including a drainage
ditch, wells and refuse pits were found dating to the Asuka (593-710) and Nara (710-784) Periods
(Fig. 10 and PIL. 1). The remains of a Mid-Nara Period drainage ditch SD501 were discovered
traversing the centre of Sector A. The ditch was dug to flow from the north of the site into ancient
Saikudani and is over 30 m in length, varying in width between 1.0 and 3.0 m and in depth between 0.6
and 1.0m (Figs. 32 and 34). From this ditch several mis-formed Wado-kaichin (one of the oldest coins
in Japan, first cast in 708) still connected by the sprue was recovered (so-called "Wado-kaichin
Edazeni', lit. Edazeni: branch coins, Frontispiece, Fig. 37, Pls. 7 and 51 ).

This is the first discovery of such coins in the whole of Japan. In addition to these coins, 40 other
individual Wado-kaichin, 3 buckles, 17 belt ornaments, 3 wooden writing tablets, an earring, a spoon
and almost one hundred 25-litre containers of roof-tile and pottery fragments were recovered from the
ditch (Figs. 35-48, Tab. 3, Pls. 7-9, 26-30 and 39-57). Also, pieces of scrap copper sheeting, an iron
axe head and blacksmith tongs were recovered (Figs. 42 and 43, Pls. 55-57). The appearance of the
tools and scrap metal may indicate the existence of a metal workshop in the vicinity of the site.
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The discovery of the unknown 'Kudara Nunnery'

A final Nara Period well SE507 was discovered in the south of Sector A (Fig. 53, Pls.12 and 13).
The well was constructed of thick, 1.2 m long boards and was approximately 3 metres deep. In total,
23 intact pottery vessels were recovered from where they had been thrown at the bottom of the well
(Figs. 55 and 56, Colour PI. 2, Pls. 33-36). It is believed that they were used as part of a well
pacification ceremony. Of these vessels, many had inscriptions written in Indian ink. "E{&/E Kudara
Nun', ' 1 /€ Hyaku Nun' (believed to be an abbreviation of 'Kudara Nunnery’. ' Hyaku' is the first
character of ' 1 {# Kudara') and ' [&.3F Nunnery' was found written on these vessels. The Chinese
characters ' {' are read as 'Kudara' in Japan, but as 'Pekche' in Korea. The Japanese reading can be
dated to the Heian Period at least. A wooden tablet recovered from an Asuka Period well SE606
located in Sector B contained the name of one nun's father (Fig. 29 and Pl. 46). Such tablets were used
to identify an possessor's social position and enabled it enter a nunnery. The large number of roof tiles
located at the site had suggested the existence of a temple (Figs. 76-81, Pls. 42-45). From the written
evidence recovered from this area, the collection of features could arguably be referred to as the
Kudara Nunnery. A study of the roof tiles and pottery associated with the features suggests that the
Nunnery was established in the latter half of the Asuka Period. The number of artefacts decreases
rapidly after the latter half of the 9th Century and it has been presumed that it was abandoned or
downsized about that time (Fig. 91).

The study of ancient documents has long suggested that the nearby Dogashiba Temple was
originally the Naniwa Kudara Temple. The discovery of the remains at the Saikudani site appears to
support this theory. It is becoming apparent that the two structures, Kudara Temple and the Kudara
Nunnery were built together in this area. It is possible that the nobility and other refugees from
Kudara settled this area after it was invaded and conquered in AD 663. The Kudara Nunnery and
Kudara Temple are thought to be the family temple of the Kudara-ou-shi (lit. Kudara King Clan).
Based on studies of the ancient geographical features of the district. it is highly probable that the
Nunnery and metal workshop were situated to the north of the investigation area. From the
investigation of the Saikudani remains, the arrangement of the four main Nara Period structures of this
district, the Kudara Nunnery, Kudara Temple, Shitenno-ji Temple and the presumed Settsu Kokubun-
ji Temple, could be restored.

The mystery of the Saikudani remains

The investigation of the Saikudani remains has lead to two major discoveries, the Wado-kaichin
with sprue and the presumed 'Kudara Nunnery'. Several interpretations of the Saikudani remains have
been proposed to interpret how these two might relate. One interpretation is that there was a mint to
the north of the investigation area. Though this facility and the Nunnery may have been independent,
it is possible that the Kudara-ou-shi had been granted the authority to produce coins due to the
influence and prestige they possessed at that time (Chapter IV-4), the other items may have been taken
to the site as scrap metal. A point against this idea is that the production of coins was strictly
supervised by a special government office and that there is no record of a mint at the Naniwa Capital.
Another possibility is that the coins were minted illegally. The Shoku-Nihongi (second earliest
Chronicles of Japan, compiled AD 797) details laws forbidding the production of imitation coins,
suggesting that such a practice was in vogue. In this case, however, it is unlikely given the site is
located at the very centre of the Capital. Another interpretation suggests that the coins may merely
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have been one of several types of scrap metal used to create temple goods. bells for example. The
production and use of Wado-kaichin ceased after AD 760. If the coins had been thrown into the ditch
after that year, this interpretation would gain more support.

Whatever the most accurate interpretation may be, the Kudara-ou-shi was likely aware and deeply

involved with the process.

With only the preliminary stages of the investigation completed the above hypothesis and others
are all possible. Further excavation of Saikudani, especially in the area immediately north of the
previous investigation area, will enable us to clarify the role and structure of the Nunnery and
Workshop. Even at this point, however, the investigation of Saikudani has yielded important results
with exciting possibilities. The unknown Kudara Nunnery has been rediscovered, the activities of the
Kudara-ou-shi have been clarified, and further insights into the layout of the Naniwa Capital have
been gained. In addition, important information on the origins of the ancient Japanese monetary

system has been found.
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