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Type Arifacts of the Daigi Types of Jomon Pottery Excavated from
the Daigi—gakoi Shell Midden by Dr. Sugao Yamanouchi

RYOSUKE HAYASE, TOMONORI KANNO and TAKASHI SUTO

Department of Archaeology, Faculty of Arts and Letters, Graduate School, Tohoku University
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Archaeological Museum of Tohoku University exhibits many valuable materials for the study of
archaeology and ethnology from Paleolithic to Early Modern period collected in Japanese islands and the
neighbor area. In these materials, there are a lot of archaeological materials collected by Dr. Sadakichi
Kita and Dr. Nobuo Ito of faculty of law and arts, Dr. Kotondo Hasebe and Dr. Sugao Yamanouchi of faculty
of medicine in Tohoku University. The Jomon pottery, taken up in this paper, is the materials excavated
at the Daigi—gakoi shell midden by Dr. Sugao Ymanouchi. He deposited them in faculty of law and arts
through Dr. lto, who excavated the site with him.

The Daigi—gakoi shell midden is located at Shichigahama Town, Miyagi County, Miyagi Prefecture, on
the coastal terrace shaped like tang extending to the Shiogama Bay. The site area spreads over 140 m
from east to west by 250 m from south to north. Shell strata are distributed from edge of plateau to slope.
Dr. Yamanouchi excavated Location A, B, C, D, E, F, and F’ with Dr. lto in 1927 to 1929.

Dr. Yamanouchi advocated the Daigi types based on the materials of these excavations. He classified
the Daigi types to 10 types, and subdivided in a and b on Daigi 2, 7, and 8 type. He examined stratigraphic
relationship in the site, and parallel pottery types in other area, then he placed the Daigi 1 to 6 types on Early
Jomon, and the Daigi 7a to 10 types on Middle Jomon period. In present time, the Daigi types are studied
as pottery types from early stage of Early Jomon to last stage of Middle Jomon period in central and
southern area of Tohoku District on the basis of the study by him.

He selected pottery of the each Daigi type from the site, and took 24 photographs of them. These
photographs have been paid attention as the clue to understand the Daigi types. But nobody have actually
observed and investigated these potteries until now. In this paper, we reported these type artifacts of the
Daigi types. We presented photographs, scale drawings, and rubbings of 75 materials belonging to the
Daigi 4 to 10 type, and observed and described pottery attributes, for example forms, shapes of parts,
techniques and designs of decorations, in attribute lists. The materials were well preserved, so we could
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observe techniques and processes of shape formation, decoration, and surface finishing in pottery making.
The result of these examinations proved that Dr. Yamanouchi grasped the characters of each type in

detail, and selected typical materials.

In addition, it was noticeable that he selected pottery carried from

other area. Furthermore, we investigated the letters written in back of pottery sherds, which showed

locations and strata in the excavations.

Remarkably, we confirmed that the evolution from the Daigi 8a to

10 type had been understood in the stratigraphic relationship at Location B by him.
Standing on these studies, we indicated 3 points about the research method of Dr. Sugao Yamanouchi,

who established basis of Japanese prehistory.

1.His chronological and typological studies based on

stratigraphic relationships. 2. He understood evolution of pottery types through examinations for hoards
excavated from one site. 3. He noticed pottery carried from other area, and investigated chronology of

pottery types in relation between each other areas from the wide field of vision.

These materials show that

he appropriately understood the Daigi types by these excellent method, so those will be considered as basic

materials for the study of the Daigi types in future.
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Figure 1. Distribution of shell middens belonging to Jomon period in the eastern central area of Tohoku District
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Figure 2. Topographical map of the Daigi-gakoi shell midden
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5, INHNTERIFTNTCHAHETHY, 2, 4, 7, 8/
MHHEL TS,

ER7 ((KRARHEBER]| OEE, [C7] OXE)

HEHEILL, DFEHINET HRE 2 TH 5, OfFIC
[HEWEIRDZEEN D ), NEICESHC L 52BRE2ET 5.0
BERCRRIE, FEMEICL ABUIP5 X TH S, OB Tihk
ISHNEICER ) T ER & 105, ARERIC 1L, MEEERDZ N LR B3
HFEE N, FEITEDHERL, RHE, AFLEFETEDR
ZHEMA SNIZFHREOBMTXH RSN S, DIFEEBOIFF(C
CAREROARSUZIEE—TENAWSNT WS, B E%
RZETHTEIIEREL S, NEIEET, 2EIE75mm TH5,

ErH18 ([RRHEER| OEZE, [Cl OKBD)

FEBAYR < S B ORI SADHETHETH S, LRIEX
IR L 721k, ZEMTEOIR LIS E 2 HAED YT
FEXBXAEREL, BEX, BEXDMASNS (BEK
kR 8-7), NEIFETHE, fg2~4mm OEWEZH I
%, &@E[F9mm ThH5,

ER9 ([ RARHEBEKR] DEE, [C4] DKE)

HEBLFEDAMET H2HE LI TH S, OFmRICZAH0
A 55, SNERENEN T, OFE FICBRIEFE2ET 5,
N-HEELTBLLTHAETHS, 285 6mMm,

B8 20 ([AK] OEE, [C8] MKE)

HRENL B A, BWEESOBENEILYT 2R K 3ETH
%, OFIIFET/NERE LS, SEITEXTHSD, A -5
HE DT (SEL TDRICE BINS, REROZEESRERNTE
%, 28B1Z75mm TH 5,

BE 21 ([AKR] DEE, [C2] MEKE)

OBE A O H/CINES HREK 288, OBEBICIE LR ASED
X =T TRIC 49 E NS, NEISHIY DF, &
WEEDMAHNS, 28E 7.5 mm,

B 22 ([AK] DEE, [C2] DKE)

FER1 4B, OFIFTFEOKGT, Ba0KeR5s, OBNS
A LEFIC LR EICDEIRE N5 (BEXAR 8-8), 25M
I TR, BWEBENHEINS, HTAOBESELIN
HICIRICEDH H5NS (BEEXAR 10-8), 25E1L7 mm TH
%o

B 23 ([AA] DES)

HE_ DSBS THRONTHNE T 53R 248 C
H5, BEBICITEMAXBEEATXN O <V, ILTFEOFE AL
MR EFITHEI NS, S SICBEMSIO L RICERT L & &%



8 BB = N ¥
Bt L AMEOEn S N5, NEFAEEILH]Y) DE&IC, ga2~4
mm OELZTHMES NS, 2EIL75mm ThH5,

AR 7b 128 (855X 24~29, BEEREKR 3-24~29)

AR 7o REESRH IR 6 A TH L, BRI FEK
NS5, REKL, DBEHAECNICNE L Tirb BN, &
ROEE AL DRI NS 158, F2VWOESHANE L, 14K
THSR N BT 2BNRO SIS, FRIIEINBR U S
&, OEEHINET 28U THS, KEZDTULAESN
8N4 EH D, INSDOLEIL, Fills 42, Fiths 3 /8,
ABHISHELEZBHTH S,

Brt24 (TAK] ORE, [F 4] OKRE)

BPMNCNE T 55281 HORXRIROKE TH S, HIEEH
FEICR S, OBmEA - SANEIZEET 5, KBS N ICHEE
FEDMZ SN2 FETARET XA OEIC 6V, B TR
BSN5S, &5 LRLEESDY, BT O X PHEDISHICE S
N5, NEE, LTORICBVEEANINZASNS, HETFE
L TTHS, 25210 mm,

ErL 25 ([KRHEBR] OEE, HEETEDERE)

B 24 [CHEULIORH1 B TH S, REROZEOTIELR
RIBEICZ AN EE NS, ME=ATE O THEA - #itfi
ICEEMT M, EEICISIEIETHENIZ 5N5, BT XXDE
FIC RLEEXANES N, & 5ICOGICE > CRIEHNES N5,
ANE TR THRIZ, BEINMNS, HNEITHTHZE, BEIL
9mm TH5,

Bt 26 ([AAREBRKR]| DEE)

FEAGR C S S, FFETHEITL, OBSINET 5%
H2ETHH, TBEHFELAROGT, A -INEE Db
TERDEAT SN, RIEERIIEMORTEIIRE 05, OBERX
BRI, RIRZEEDORM OBEX, ORIt > TOU SR
THERR I NS, (RERICIIEBESL, VIR, SR C ML
BEENERT A, INSIE, B ZETE DL A AT
SELFETHIXEINTWS, B LIS & (8D
INBHZENDH D, BIISL 83, % L TRREIFS| & H0E
SINBHFIEY 115 (BEMA 9-1), NEIZZ TH S5, F+
EEXEOFHEIIR T THS, 285 85 mm,

Bl 27 ([AK] DEZE, [F3] OkE)

Bl 24, 25 ITHBT AR TH D, REIROKT, K
TEERF TR 5, S6MlE, OEIMNEICHR RL OFmE = 38E
L CHREftnE s b, O&ERICIE, AT LTSI BEfT &
NS, 1RO L 28#(IC 0RO | ZH55 &2 L I I\EI DM
NEFBIN I NS, WEIZE TORICEVEZAIZ SN
%, NEEHOFALLRTTH S, 285 8mm,

Ert28 ([KREBER] OEE, [F - 4] OKE)

FENRL VD E, DESHEPICRE L NS5 E
MBHESETH S, OFIREITAE ST, NEICREERT 5,
OB S I IERBEM Sy, #6E L DBEIEERIC L 518

E BI-A B 125

A ERFT 5, BERIEXTH S (BEMR 9-2), 28
EFREE, LTORIC, BOESAMASNS, NEIZES
m, SEIFETHISEHESNS, SEIFEI95mm ThHb,

B 29 ((RAHBR] nEE, [F- 4] OFF)

Bkt 28 Y AL 7RSSR T, OEEBNL B NEY 5, #E
EORF 2200cm TH5, OBRETHRE I [ x | FHROBE T
RS, AU > TR MA 5115, FE
[FEXTH5, ssEFAEE, N -HNEELLBTOR, BEE
BMTHONS, &EIE7mm TH5,

KA 8a R 123 (5 6 X 30~40, EEXR 3-30~EFEEXAR
4-40)

AK 8a NEEERHIMBH 11 K THS, sHEILFRSZER
L, $aftd. R, FRTCUN, OFEEHENE
T514E CUNDEL, OBFEESIELCHICNET S 245, 1K
OB 3K B A, DITMNMILCUN, OEEHINILHE ENS 3
28, DIREOINE T S 4RO SNS, TIIEEH S Ok
EIZAN > IMET 28 TH 5B, [B7JOREEN 2 AHS
ns,

&#L 30

DINTNEL TOAN B8 THS, OFmeBldA - S|
ICIBET 5, WEICZIADIZ S5N5E, OFERIC TR
5) P1EHCY), TNZX>TEICL A5 ZMNEE NS,
AHERISISC T, MO TREENALNS, NEIFELD T, 25
E 7 mm,

B 31 (AR DEZ, [B7] OKRE)

CHEERHER CHMET 5 IRER 388, DRI ISR/
BT ENTREL, A=A 45, OBIMEICIE, tht
ML BEIMDEFAL, ZOERLICIEEEE L ORIEs
EEIN5, DT OXERHEIZIERE CFE TR LS
T5, NEIZLTOR, BEHINS (BEEER 10-6), 255
(F8mm TH5,

B} 32

IEEBAHOTNMIAE L THMNZO S GRERIFETH S, O
BIRERA - SMNENC R TARABEfT S, WHOMEEZR 27
%, DBINEIZIHRS IO fEa NS, OBEBICIE, [2]15%
AT SN, X OFEFEICHAR RL ORIE =3 E L 72520
MERRSCT, BEMESCEICITIRSIXIAINA S5 N5, DIEERRS
O _ERRIIHEMIFERRS, TRIZIA % b DIEAIEIR S CXE &
N5, B\EBIIIBADLEID DB, 51 &, DA, TERIE
B—MXEICL S, EROWEIEN <, 2FEICERfTEN,
FREXC L TOUT DRI A SRV RN ERRD BT a1,
5| &, ZA, CROIBICHEIN, &EICEHEEORED
MmAosns, NEIFELZTOE, BVWEETREINS, 25
ElZ75mm TH5,

&l 33 ([AK] DEZE, [B7] DXE)

CHEERANIME G 5 )R8 4 FHC, #BCHWRROKGE 05,



ZHFERY I EERTEARE BIRH T 2EEE R 9

HRIBSSONEIZTEN D 5, IHE I TR I NS, O
EEBIS, TEMIFEAR & MR T A YRR R OB A S D
TS REFIROXER 2 BN LT 2XE L, BRIEFHIXE
[ xEiEd 5, WHEIEL, BTORICEEIND, 23E 11
mm & BFTH 5,

Bkl 34

OEERD S NE G 2 R QA& ORER 3 $8, sl (ZAEICHED
HY), SNEICEfTEN, ME=AT*27 5, O&EICILEE
ExAaL, tOLEICHIMEMXDOmENS, OFIMNEIC
IE D FIRRIZEIA D ¢ B, ML) TALIE LR EXHHEC D
EEN, BTN 2 %0 <5, AEIZBTDE, BVE
EPMASNS, 288 5mm,

Er35 (AR OEE, 9] ORY>T)

REB D5 IEEBICHNT TERFRIIC U A D 5 82125 T
H5, FHEHOKICAR, BOLEOREEZET 5, OEIMx
IZBRWNESTEAND B, X DT ITIIER E AR ORAIEERT
BEAIFEAX A S, Z OXEXNERICATE DX ERIZE
XHOMAHN5, FERICIE, BEREYMROBEIC L 55RFIR
BEDMBEXHERL, LR RL BwEBETS) ICL5F
REXDEDTALICBS NS, AICERD BTSN, AR
DHEINRIC, RREEBXOOERXATHONS (BEE
BIhR 9-3), WHIFBEWEE, 2R 6mm & BFDLHETH
%,

&} 36

FITCUN, OBFEMLHIFECNICHNE T 2 RHB2FFTH
%, OIHERIC IS AR S, A-SEICIEEYT 5, O
TEER R I SBAIERABIRIEF CEE S 1, FBFAXERT
%, OB T LRBXOLEIC=AFORN XN ERRT 5
Xk L B, FARRIC IFERR & ERIC L B RER & IR D
CB, WERICIERRIR COLRR CEIR, MRS N5, &
X OEn L 2RI, BERATES N, NI A SNAFIET
H%5 (BEERR 9-4) . NEICIZERTHMTHhINS, 25F(14 85
mm CTdh 5,

& 37

BESCHARRIC/EITL, OBEIRCNET L RHK1EETH
%, IREBIC (IR TARCZEEAERA BTSN, OKFICEST
BEIXMND B, OFEETEICITE BN, MERICELS
2 & VOB A ERT 5, FHEICIIAERD O < 5, AEE
BT, 28E6mm TH 5,

&Rl 38

FESTHR NS C U, OEEBIEERCNE T 5R4H 348 T
H5, OFICEEEBL, O LEICIEN TIN5, I
ISR LR 2MRIE SN, NEIRE 85, DEINRIC IS5
X, % OTICIEHAR LR ORIEIFEIC £ 5 HERONEI T 5,
AR 3 SROBAILE TRBEIE NS, FERIE, MEERD LR
XD, s B L TRRY 5. FlRIL, EXmEnn
RIZ, PHEOREARE S, REREISEEXOMA 5N5, A

ISR T, BEIL75mm TH 5,

B39 (KA DEZE)

XEROB=AEL, OBESHINET HRHK2BTHS, O
BIRE IANH S (LB SN 5, OFEOXERERILER 36
IZEERIT 5, B IE FESIDRR 24 D BB O AL \BER & 1B
EFHDRE )T 5N, THISHEEERD LR X O _EITESIR
DFERD BT S N5, IBFEHOERIIZZEICB T2 5N
5hY, EEXOERIFIZE A CAREINLY, AEICIZET
D%, BOWEEEMBEINS, 2EIE7mm THs,

B 40 ([AAK) DEE)
FERIIER S &, BETELNICCUN, OEE» DT H
ICNE Y %885 348, #HEEDOR 355 cm & LRI RBRITH
%, FHEHOKT, WHEICISETAOBRIRD TSNS, O
BEBI 2 ROBAIEFE T ETHAREEN, ¢ OMICHLEARD
BRSBTS N5, BUERIIBRIEFICL > TEREEN
%, FHED HAERICHNT T LRAEXAHEIC[OER & 1, £ D kI
SEIROANESLEIC L5 3 & 1 HDILIR THREBOIERFL, 1K
ERDBEHRRL, HERXDENI NS, NHISEL THBEI NS, 25
ElF10mm Ths,

AK8b X2 (7 X 41~49, BEEFKR 4-41~49)

AR 8b MEBSDELEZRH IR O A Th S, BEILRK
CHNTIBRR S NS, RN, HEHI RIS A, FE CHERR
IZ< U, OBERHER L NET 55+ ) /X—FERHK(148) &,
HEBDSC B A, OTBEBHFECLHITINK T 27585 (248) 12K
XD EINS, SKIIAEILHSRC VO AHHNY), OFTINNET
LEETHD, ILNDBEF2HICHNMTEY, Fik148
DFEEFEY) &, R 2HEMRDTREUN H L LD F V)
EROTWD, REEZTINLE, [B6] (55)xIB7] (14)
T, Biim6Br 7B SHEL TS,

B4 (([KRRHEEER ] O£E)

TRER 1 4B, HEE O4X 29.5 cm, HEEDIIPERRIC L B8RS
ETABEL, &5I225% 1 A0EEIRBOTIRICEITL 2h
SEFRT 5, BRIFIEISRAIRC, BOIFSsEICHE ) 3T
[P, FEERUTICIHE eI NS, FEROBXIE
BUETH5H, NEIZH TR, BIEINSD, 25F 9.5 mm,

B 42 ([KAREBR] D2E)

FER1 4B, OISR BE &SN, STEROIESESL, T
BN ERIT 5, MEERIESRISEC BN, FRIZHS, 85
N SREBICHNT TERET L OXOMEC B 115, NEIEHT
D&, BVWEXHIMR 5N, 28/F 6 mm,

Er} 43

TRER1 48, HEOR150cm LHEBRM/NEITH S, LFE
Xk, FREREOCH, ARSIk &\ D XERBIERK IS AR 8b
XOARY =X 5,

O OEMISMEERD RLBX AL, XEkED LT %
FEARCXE L, % ORUZFERR TR TRs S & iR % B
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T5, IWABEBRD [13XEH] TH5 (LUMNHRE 1964) . FERRIL
WIE BT T, TEEIIBINTORCAAEHV S, LERILTH
DRWTEIZL S, FBRIIEAAICEZHATBIN, TBLVE
X b (BB 9-5),

RERIC (ZHRBICD LIS 2 e 1 RHDIHR IS & 5 XD B & 11
%, XEHEDOLREERTXBIL, *DOTIHEED DLt
ET AR L > TEsSEE SN, LERT S, LA
D NIEF ] ITHEET 5, RIEOEBOL D ERE—TET
H5, IFEDITR D THN, TRRE OB —ZE ) H
N5 (BEEMR 9-6), WHEIFLTOHE, BVEEAEIN
%, /2 6 mm,

Brl44 ([XAK] DESE, 1B6] OEE)

AREBEFD S IEEBICNT TR NCAE L A s ir b
B RN, FROZ T, TmEIdH ) ICL > THRBIEE 5, K
ROKITD > TRERENBET I NS, BEROBAIZITE A A
BEINEDY, —BRRRNNE D AERIC IS LR #BSn it IC[DEs
N5, NEITHIY DR, BEHNMNS, 25F 6mm,

&R 45 ([AK] DEE, [B7] DEKE)

FER24E, HEOR N5cm ONRIERETHD, ERTLD
HAHBFAET S, QFEIMNEICIIEEID L), ZHi%->
TREHIIASNS, FEEBH SEIBISH T T RL FBTHHEIC
MEEN5, AEIL, B TOREEIMMS, 23F 55 mm,
SREICRILIAMTE L, BBFLORISFEFICEL L,

Brl 46 (KA DEZE, [B6] DEE)

FER 2 M8, DEERIE S TIC LA T, WIS ISPRER 2
2%, AR 3 RODIBMIXESIAND < V), AEBIC (TR EIERD LR 8
XD, RIS & BB EHNERE SN TR IC/L <
BT 5, BARIIMTE ST, MRITEmOAVWTEER NS,
AEIC I, OBFE T ICHEEN 15D C 5, R THRICERNEE
MMTHNS, 28E 6.5 mm,

&kl 47 (1B6] DRE)

RER1HBE L I8P E28, OBESRIC (SRR X iR = #E
EhY TR BRI NS, ERIIMELTE T, &
HOTBIZENIN, AazmU5EANH 5, JTRRISFTEIRD
AWVEBERTEICE S, KHILEXT, BEEDHEINS, N
HICHEEZNMA5N5, 28F 8 mm,

&R 48 ([AK] DEZE, [B6] DEE)

RER B2 A5 5, OGRSk H 28T L
121, SRR TIRESL X FERSINN N NS . BEAR ISR BT T,
BRICEEITEIN, PPAAETV S, LERILEHRDA
TEICES, FEBILESCT, BEEMMASNS, AREILE
WEEXTH5, 23E6mm,

‘x40 (KA DEZE, [B6] DEKE)

OEEAINVET 28786 2 886 L < [I8E L85, ABIRO&K
T, mEBIEtETRESTICL VIEREL, WHE=AF L L5,
O OHEERRET I (E, WEARIC £ > ORTESIS@E XN L S 1, ¢
NOEMBICEZSINTRERT 5, BEICITEAEOBRVE S

g A

-2 B 125

MEEh, EXTHSH5, NEHECEI NS, 255 85 mm,
(R4

KA 9 R125(5 8[X 50~55 9 X 64, EEMIR 5-50~F
E[hR 6-64)

AARHEBEHRH AR 9 REEERHS, M5 2 TH 5, 25
&L, v ) /X—TERE (148, QIO IECHOLRILN) &
T5HRERQ2FR) &, 2FEDRSENERTH S, 512, T8
MR K UN, OFEEBOLNHTEICIEV VRSN S F1, 258
DEENINMNZ S, TNHDERDS H 7512 [B6],
[B45], [B3|rKREZNH'), BRDGENDS 3BIINTT
Ht L BAMBEEN R TE 5, AR RDEERK, =
FEARZRICEL, WWAICESBMICH & DWW AR EBOIRMRE
& ZOIERERTODIND e N TE S,

ERL 50 ([ RAREEKR] NEFE, [B6] DKE)

BofoFv ) /N (148), #HEORX260cm, ]RF
2225 12,5 om, FEED CHERANCIME L, 1438 < P L Tar
L ENE, OFCIESRIFESTRARBL TWS, A3
BB BAZHDEHEINS,

REOIE, DBEISURTIC, KO THERMT L EHXE
ICEESCRAS X DEFEIHO I NS, fhtmldilcxitl
PRICERD T S, 2 DA TEBICHERE TR > T\ 5.5
EBICISNR 4 cm (2 DESCGEN D ¢S, TEREABDEE
MINZ HNDS, FBEBEARTE DIFIZ(E 2 ZDOKRWNMERED D <
%,

RER I (TSR IS/ TR e s 1,

N
BEXZMA, MmAlZMRTHEIRY 75, £z, 2%, A

ICIEE CRREICHE T 22, BRZT 5, RLR #B3 & #itiC[Ex
LT3, BRI, BSEIDEE & [ SBXFEIRISMA 55, 25
E(33BE8T 6 mm,

BRI B1I(TAAKR) DEE, [B6] DEKE)

OBEEDIECHILD S 2 DR, BOWKEROGZ S
D, OIRIC 1 ZDORVILRREN D < 5, OigH SRS EHE ISAS
X & 2 &1 HHOEMITER T B ERXHERT 5, RL XD
MECBSEICHES N, S SICkELMRAERRMTL, ¥ @, Al
T TRICBWVTRELTWS, AEIE, BICBEEZMA TV
% (BEMI10-7), 2EIE7mm T, G, RERENE
HTHs5,

BRB2([AAKR] MEE, [B6] DKE)

INELF ) N—T2 228 (1 48) TH 5, OFIHEPLHICKH
e 5, FRMIEINE L TORRLD D, DRREXXAERS (L7
<, EUEREA ORI SEE %L 85 (X 6), &£, A
B E DS EIRET RO EMICERT 5, BEXE
= CRHT 5, RLIEXH O, ASICBIC@ERs b, &IC,
[EEaBhfT L, X OmAIICMERZMR, & SICBWNTWS, 28
ElE5mm T, LEBKEFTHS,



ZHFERY I EERTEARE BIR N T 2SR 11

B B3([AAKR] DEE, [B6] DRE)

EEER 2 S E LTz, BUWS K baZdDF v )/~
TEREE (148) T, FEBUT AR, OFCEEsRHI—R
B, MFIISURICIEC THMNSERE2T 5, BEXE
BEETLEHIHEICOVEEXNER R T 5, BEX
DR L 123012 LREBXORER TE % (BEENAR 9-7), #8
XF SR VERER (3481, ¥ DT ClaHtic e s n
5, 2HIIE8 mm, & 5mm (I H ) Mm% TEICMRET
BZTWS ANHEITTELEOKRNEEZRENASNS, 25
=L 85mm,

&l 54 ([AK] DEE)

52,53 LHLIDF v ) X—TEREE (148), OBHIKELA
Y5, BRITECNHEL, 2ERICOBIOVA0YH
U, RO OKISHE DI NIZEIRY, KOERICE
ZEEX, FEAXOELNETXEXDERT 5, A
Brrold, OBESRmOE T ICK CGRVMER & BEm IS L A HE
B LREXNERT 5, AU LRIEX ZHitARIC@ER
MESC L7218, (&%, BEX%ZA5%, AEITTEBICEOES
eI N5, 2EIE7 mm L HEFSEFTH S,

B85 ([AK] DEE, [B] DEREE)

Fr ) X—TRA(148), TRICEE X% L -0EmS, N
YL OFEEONTINET D3 E H D, OFERIC IR
WAMES N, BEERIESCEA D C B, FEER, OFERX
R 2 133 % £ DBEHAERNY, BIRICH 5, RLEXH
MATICEER L, [EH, BEE - MEEIASN5S, 2856
mm,

B 56 ([ AAR] DEE, [B45] DERE)

CHFEBHIBC NS ANE S 5+ |/ S—FZReE (148), FiB
O TH, HNEICBEE2MA TW\W5, DGR, 18
4mm (T OEHOFEFSRIZIESN, (RIS, 2 &0
AT B AR CHEATRDTERXA MBI N T W5, FERXDKX
BAIIC LRIBXEFIET 5, MBS OFE0 T IL48, (R30TILHt
HEITHEENDS, FODRESIC, MEXAEHEEL, KBEX
DERZRBES TAEL WS, NAEICIITELBES
I N TS, FEEBAEICK Y OREFE &4 5NAMEARO
BEHNIINT S, BEFE85MM EEFTH5D,

B 57, 59 ([ KK NEE)

57 |, BREBD_ERITERMNI LU, DIgHSKE <oMEL
TUOS CGREE2HET, REROBTH S, IR IHEE 4
8, O#xIZTR 2 cm (& DISTHED D < 5, TELFEAEDE
BEENHEIINS, BRERSHERTHO_ERICIE 4 mm (X & DITER 3
ENOBGORFICE > TH L B, RS I LB OEM
X, ETT58UFRXHEIND, &5ICHEAXEEISEE
TR Z 515, RL B A )1 BIEsfESC S 172
%, BHEXDEINTWS, SSITCREREN CILRETE
I, R EBOBAXIIRBEANZ TELEEICL>TUZR
&, FTEOMHNBETH S, BXIFKLH SV (PL 9-8),

WNEIZTEREEH S EAMEICNA SNS, 2858 55 mm, $F
THRE/E > \W\\5,

59 ($ 57 ML 7= AORIR OGO A BSESE (2 48) T, &
L-EEBRE 5, QFERORFITE>T2em (T DE
X & 3EDMEND C 5, MEBAXHATIL, BXEE
LiEn e TRICEE X AMA BN AS NS, HORL
OIS N TV S, AEICIETEBLREEZAMNA SN
%, 2B 9mm TEF, BEHIRIFTHS,

B 58 ([AK| DESE, [B45| DKE)

Fv )R (15, #HEDOR 315cm, OFIHEH
NENICIBEY 5, OFERXRRR IEMGES CXB S N5, B
HITIEAR GROWZERE BFEO CZANMEI NS, & 5ICXE
PIZAWMEROFEFISISES N, £ DORENC 8 ZXD5IEREN T
BaInsg (BEEIR10-1), NEIZTTEREZNMAH5N5,
AERHL, MALSITHEBAOEF) KL ICHELUT S, &
BRLBREFREEERTHS (X7,

B 60 ([AA] NDESE)

BRMTIVE L TLA S O = DRk (248) . FEO
BTy /NSRS 8 vty MR BETHL, &
fhlE, OFEEH SEIREICERL, KROBEROMMITEM
WU SRETSOOMRAICEIS N, SUERAIC RL BSOS
MR I N5, KEIMITEBICEEZA L T\W\5, NEIC
B THrABNS, 28EL, 90mm TEFNXBTH5,

“rt el (AR OEZE, [B- | OKB)

AELEAI TR K U, DIEEARERC NSO A0 5RO
fFEOFEER, EX 57,58 DFSA FBLIL - OFERO B & A E
L, O L UNAERL, OFA7 om IZEO/NRIE2STH
%, BADKBERLN ) DX B, BREIL SEEHEE S, O
BICEOTRVWIEIR 2 ZDDC B, OBFOEGHIFECER
THMASNS, 2 FOIATHERNOFIZ % > TRRICH <
% EEBART I ITHERI DR, TANBEML 723 U 5K
|, BB, EEANXDESNS, LRESULTEXEA
IZRRDHSNED, RO AHIF L, ESRBAXX DR DZE
RIS TBICE TENMMLS, NHICEH TBREHRDEEHH
5N%,

ER 62 ([RAFEEBKR] OEF, [B- | OKF)

EED SEFRITMT TR KU, BRILEMNEL, O
BEHINR T 5,88 61 B L RBEDT & LB
FEETH D, OEEHE N, OFITEGE, TRRIC2EZDF
TRNND C B, BED AR SERHIIRERT 5, 1BH
XETHICHOT 2 USIRET X RE IS T 5, FL
CBHAE L 73St T %, RL B A AU IC[@EsiEs L, Sk
B EmZ, BUBMAC-ETEICBEEZZBL TW5, A
EOFEE (L, OXELLHIEN 20, DFIDTIZEE A ASN, T
FEBTICEEE 5, ORI, 252IF 45 mm T&
F, BRRIFLLETH S,
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ER 63 ([ AARFEER] £8, B3] O%KB)

Er 60 L IET B 25BREE, QRIS TELEE S TER
INB, XEEmILOBN SEBICERMT 5, LREBXHE, it
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Table 1. Excavated locations and strata of the type artifacts of the Daigi types
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Figure 3. Type artifacts of the Daigi types of Jomon pottery selected by Dr. Sugao Yamanouchi
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Figure 9. Type artifacts of the Daigi types of Jomon pottery selected by Dr. Sugao Yamanouchi
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Introduction

In the recent research, the author has always noticed the
traces of string-sawing and pecking scars on the Neolithic
jade artifacts of East Asia. According to Mou Yongkang,
these traces of string-sawing should be the result of soft
string-sawing with sand abrasives (Mou 1989a, 2003).! He
named it as “gritted string sawing technique” ##EJE| (Mou
1989b ; Zhou & Zhang 1984) (Fig.1). This term is taken
within the archaeological circle generally and is basically
correspondent to the Japanese term “ITOKIRI” derived from
Koujien [h&E2E (Shimura 1983F and “string-sawing” in Eng-
lish. Internationally, it is defined as the use of hide or plant
fiber made string being embedded with sand abrasive. The
hardness and the sharp edges of the sand grains will cause
abrasion when the string is moved back and forth on jades,
which will then be split eventually. Zhuo X is rendered as
“kouda” F%F] in Japanese and “pecking” in English. Peck-
ing was a percussion technigue commonly used in jade
technology during the Stone Age. It is some way between
flaking and grinding, but excels the former in controlling the
precision of form and the latter in efficiency. After the initial
blank was obtained by flaking, pecking was used to touch
up the shape. During the process of pecking, stone percus-
sors of various sizes were used to suit different situations.
Usually, the percussor was held in one hand and made to
strike down with a force applied to the surface of the jade in
a perpendicular direction to form overlapping superimposed
cones. Scars of superimposed cones on the pecked sur-
face of artifacts are evidence of the existence of the pecking
technique.

However, there is a lack of in-depth analysis of the jade
surface done by both techniques in the academic circle.
The main problem of this debate is due to the lack of a set
of objective scientific principles for the observation of the
traces left by both techniques, while a good grasp of an
accurate observation of the traces left by both techniques is
the key to resolve the mystery of the ancient jade manufac-
ture. Therefore, in the paper, an overview of the string-
sawing technique and the experiment results will be pro-

This paper is the first systematic explanation of the features
of the string-sawn surfaces in China.

2The Japanese word %tJ] Etokire means string-sawing (¢ T
X % Z &). Therefore it can be seen that Japan also has
the tradition of string-sawing in the past. It is known by
now that string-sawing had been used to produce jades and
pottery implements in ancient Japan.

vided, followed by an account of the pecking technique.

1. Understanding of string-sawing on jades

According to our observation in recent years, the manu-
facture of the slits of the early Neolithic slit rings found in
East Asia region were commonly done by string-sawing.

There are two main ways of application of the string-
sawing technique — the string could either be mounted onto
a bow or held by hands. As reflected from the traces left on
the jades, hand-held string-sawing was mainly used in the
Neolithic China. Different types of jade slices in the Neo-
lithic China were produced in a large number for making
jades of predetermined style. Many different types of sec-
ondary retouch were also done by string-sawing technique
including hole enlarging, groove openings, coring, cutting,
relief, etc. It can be seen that the string-sawing technique
is essential to the whole procedure from extracting material
to processing at the end.

In order to have a better understanding of various features
of string-sawing, experiments have been conducted with the
following conditions under consideration : the material, the
size and length of the string, the grain size of sand, the form
of weathering, the amount of water added, the structure of
the object being cut, the differences of stabilizing and
opening tools, the manipulation of application, the choices of
sawing direction and the adjustment of the force applied.
Archaeologically, the traces on the jades left by string-
sawing can be used to deduce the direction of sawing; the
relation between the new/old cutting surfaces and other
processing traces, also, the size of string and the functional
differences reflected from the cutting position on the jade.

2. Report of the experiments

a. String-sawing and blade-sawing experiments
(1) Experiment instruments

() Rock material for sawing

According to the past experiments, sawing jade
material is very time consuming. Therefore, pyrophyl-
lite was used as the main material in the experiments.
Two forms were used here: long strip and square shape
(abbreviated as | and Il materials below). Sizes are 1.9
x1x 58cm and 5.8 x 5.8 x 6.9 cm respectively.
(i) Sawing instruments

(@ Soft string-sawing

In our experiments, hemp (Cannbis sativa) string
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Figure 1. Gritted String
Hemp (Cannbis sativa) string becomes a gritted
string when it is entwisted with sand slurry. Relying
on the sharp edge of sand grains, jade can be cut by
a gritted string.

Figure 2. Sawing experiment tools
1. Hemp (Cannbis sativa) string : diameter of each is
0.5cm 2. Blade saw: made from a whetstone

(diameter of a single string is 0.15cm) was used as
sawing tool (Fig.2: 1). Both single string and multiple
strings sewn up into one were used.

(b) Blade-sawing

It is known from the archaeological record that blade-
sawing used on jades was very popular. Experiment of
this was therefore also conducted for making a compar-
ison with string-sawing. Home used whetstone was
used here and was cut up by a steel saw into a long thin
blade sized 8 x 2 x 0.5 cm. lts cutting edge was made
by grinding (Fig.2: 2).
(i) Abrasive — quartzite sand

Sand used in the experiments is from the beaches in
Hong Kong. It is quartzite sand with hardness 7 in
Mohs’ scale. The minimum diameter of grain is 0.02
cm, the maximum is 0.15 cm.
(iv) Stabilizing tool

How to stabilize the jade during processing is a
crucial factor. A modern industrial used pliers was
used in the experiments here.

Figure 3. Experiment (Slicing by one-way
string-sawing)
1-5. various cutting surfaces after refitting of the
slices and the parent rock material : uneven cutting
edge is one of the typical features of hand-held
string-sawing.
6. morphology of cutting surface.
7. sawing : tightened the string, sawing horizontally.
8. sand adding : putting sand slurry at the mouth
where the gritted string is moved along to ensure the
sand slurry would not permeate into the cutting
surface.
9. sand slurry flows along the gritted string as paste.
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Figure 4. Experiment of slit rings manufacture : slits opened by string-sawing samples from 1-5 and 6-8 by
blade- sawing

Experiments and Results

Experiment : Slicing by one-way string-sawing
() Steps
@ A Il material was stabilized. A coarse hemp
(Cannbis sativa) string sewn up by 4 hemp (Cannbis
sativa) strings (0.6 cm in diameter) was pulled by one
person at an average rate of 5 rounds per second.
Two ends of the string always kept close (Fig.3: 7).
Sand slurry was kept being added during sawing (Fig. 3 :
8). It can be seen that the paste formed by sand slurry
and powder from the rock material flows along the string
(Fig.3: 9).
(b) After sawing for 105 minutes, a slice was separated
from the Il material. For the convenience of compari-
son, the sawing rate was decreased to 3 rounds per
second to produce a slice under the same conditions.

The slice was separated from the Il material after 150
minutes.
(i) Observation of the cutting surface

Slice (Fig. 3: 6): The surface is generally cambered
like the ventral face of stone flakes. The thickness
varies. The thinnest one measures 0.3cm and the
thickness measures 2.2 cm. The middle of the cutting
point is slightly recessed and two sides are uneven.
The ending point is cambered with two sides being
lower but higher in the middle. The cutting surface is
full of intensive undulations caused by sawing that the
raised ones appear in ridge shape, and the recessed
ones appear in groove shape. These ridges and
grooves appear interchangeably with different intensity.
An obvious raised ridge can be seen clearly in the
middle of the cutting surface. It should be due to the
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increased use of sand during sawing.

Sawing the parent material (Fig. 3: 1-5): It is gener-
ally similar to the blade scars on the surfaces of stone
core. The edge of the cutting surface is uneven, and
the traces of sawing left are similar to those of blade-
sawing. The raised ridge on the slice is correspondent
to the recessed grooves on the parent material.

b. Experiment on sawing different slit rings

Eight case studies have been done for this experiment.
Big white marble rings were used for sawing here. They are
of the same size measuring 3.5 cm in diameter. The holes
measure 0.5cm in diameter and 0.5cm in thickness.
Sawing tools (including hemp string, sand and stabilizing tool)
and steps followed are the same as those mentioned above.
The finished products of the five cases of string-sawing can
be seen in Figure 4 : 1-5 respectively.
Cases 1 and 2 : sawing from the edge, but the ring in case
1 was not stabilized, while the one in case 2 was stabilized
well.
Case 3: pulling string between the hole and the edge
continuously along the radius of the ring.
Case 4: sawing from the edge and from the hole in the
centre independently on both sides.
Case 5: sawing from the hole in the centre. It can be seen
from the figures that the results were affected by different
factors. Same is found in the three cases of blade-sawing
as shown in Figure 4 : 6-8 respectively.
Case 6: sawing from the edge towards the centre.
Case 7 : opposing blade-sawing on both sides.
Case 8: one-way sawing from the hole on one side.

3. Interpretation of the fracturing surfaces and string-
sawing surfaces features

The physical mechanisms of the fracturing surface of
rocks formed by percussion and string-sawing are complete-
ly different. The former is brittle fracture under force. The
latter is splitting by sand grinding. Nevertheless, the mor-
phologies of both kinds of surfaces could be quite similar.
Small scale of brittle fracture can often be found at the
ending point of sawing under string-sawing technique.
Features formed by both techniques like these will be further
discussed and compared in the following.

Figures 5 and 6 show the obsidian slice produced by direct
percussion with stone hammer and the pyrophylitte slice
produced in string-sawing experiment respectively. They
both look similar as they all have undulations on their
surfaces. The striking point and termination point of string-
sawing also look a bit similar. But the physical mechanisms
of their formation are completely different. The whole
sawing procedures of both techniques will be discussed
below in order to give a clearer picture of the characteristics
of the traces left by string-sawing.

a. Way of splitting

Regarding the fracturing caused by percussion, striking
point is the starting point of fracturing as shown by the
eraillure and fissures formed by Hertizian Cone fracturing

theory (Cotterell & Kamminga 1987). Traces left by such
striking point cannot be found at the cutting point of string-
sawing. In the prehistoric time, string-sawing and blade-
sawing were always used side by side. Blade-sawing was
always used to mark a guiding line for the cutting point of
string-sawing. As can be seen in our experiment, the
pyrophylitte used have grooves cut on the pre-determined
positions on both left and right as the cutting points of string-
sawing. Gritted string was then pulled along the grooves
which left some traces of curves, but the traces of blade-
sawing were worn away.

b. Undulation

The fracturing surface of percussion and the cutting
surface of string-sawing are always covered with undula-
tions. They are said to be useful at inferring the direction of
fracturing, level of force used and the order of inter-cutting
relationship of undulations on different surfaces. Neverthe-
less, there is a big difference on the mechanism of undula-
tion formation on the fracturing surface of percussion and
the cutting surface of string-sawing, so as the morphologies
of the ending of undulations. The eraillure around the
striking point of a stone flake is nearly in round shape.
Those undulations in the surrounding are in slightly bow
shape. The morphologies of their contraction at the left and
right sides along the edge of the fracturing surface all show
consistency. Generally speaking, the direction of percus-
sion is consistent with the dispersing direction of the undula-
tions. The formation of undulations on the cutting surface
produced by string-sawing is totally determined by the
pulling direction of the gritted string. Because of the con-
tact between the gritted string and the cut object, the
abrasion caused by tightly stretched gritted string is in a
curve shape. Undulations were formed on the cutting
surface. Since the string is pulled up and down by hands,
the sawing lines formed would not be parallel. The curved
endings of the sawing lines are lack of consistency. The
bigger the movement and the more force applied during
string-sawing, the richer the undulations are formed on the
jade surface, vice versa.

c. The end of splitting

From the striking point extending to the front of the
splitting axis is the edge of the termination of fracturing
surface, where the undulations are generally rich. For the
lithic technology, the termination occurs on the edge of an
individual flake can be classified into step, hinge, feather,
plunging and axial these few types. Their formations are
related to the mechanism of different mechanics applied at
the end of splitting. String-sawing can be done in 360° by
hand and terminated at any points of the jade. Figure 6: 4
shows the termination point of string-sawing under the force
of the pulling string, where a small fracturing surface is
formed. Both sides of the fracturing surface are raised and
recessed correspondingly without any traces of striking
point. It belongs to the so called bending fracture. One of
the characteristics of bending fracture is that the cone
shaped fracture under the Hertizian Initiation would not
occur. Such kind of bending fracture always exists at the
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Figure 5. Obsidian flake produced by percussion 1. Ventral 2. Dorsal

Figure 6. Cutting surfaces and details on the string-sawn pyrophylitte
1. cutting surface 2. cutting beginning
3. the sides of undulations left by sawing show contraction
4. the line traces left at the termination of sawing and the bending fracture
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Figure 7. Traces of string-sawing technique
left on a slit ring from Wangjia from Wangjiayingzi-
shuiquan, Xinglongwa Culture (F54& 77Kk Righl, B
RS AL).

termination point of string-sawing, but it might be also
caused by the percussion on the other areas of the cut
object.

d. Morphology of two sides of the split object

Percussions under the splitting mechanism of Hertizian,
Bending and Wedging all belong to brittle fracture. The
parts split can be refitted again. String-sawing is the use of
a gritted string to split an object by abrasion. There is a gap
between the split parts, which is the movement trail of the
gritted string. The width of the gap is proportional to the
size of the string, but the parts split up by string-sawing
cannot be refitted again.

The above interpretation of the features shown on the
jades has provided the standard for differentiating brittle
fracturing and the cutting surface of string-sawing. It is
also helpful at understanding the change of morphology from
the beginning of sawing till the end.

4. An Overview of the String-Sawing Technique
in East Asia

String-sawing is one of the very important features of

Figure 8. Comparison of slits produced by
string-sawing
1, 3. string-sawing experiment : opening side, ending
side
2, 4. opening side and ending side of slit rings of
Hongshan Culture (after Yu Jianshe, 2004, p.51):
String-sawn slit, flat and straight opening side, raised
and bending ending side
5. Wiedun jade slit ring (after Chen Lihua etc, 2004,
p. 145)
6. slit ring from Kuwano site, Japan (after Harunari,
Hideji Hideki, 1997, plate 158)

Neolithic jade technology in China. This paper has already
given a preliminary analysis based on the characteristics of
string-sawing cutting surface and slit manufacturing experi-
ments. In the following, an attempt will be made to explore
the unearthed jades of various times and regions in East
Asia.

The Xinglongwa Culture of northeast China yielded the
earliest string-sawn jades known in the East Asia region.
Nevertheless, other than slit rings, traces of string-sawing
technique are rarely found on other jades of the Xinglongwa
Culture (Fig.7). There is no way we can judge whether
string-sawing had been used on slicing or not at that time
(Liu 2004). The book Hongshan Jade (Yu Jianshe (ed.),
Huhehaote: Yuan Fang Press, 2004) published recently has
provided a large amount of information of the jade slit ring of
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the Xinglongwa Culture. It enables us to observe the slits of
some slit rings. From the jade slit ring from Baiyinchanghan
(E1R4T) shown on page 47 of the book, it can be seen that
the surfaces of both sides of its slits are uneven, which is a
common feature of string-sawing technique. A jade slit ring
of the Hongshan Culture unearthed from the
Bayantalasumutabentaolegai ((REBHEEARRENZ) site,
Aluke’erqin Qi (&R L) can be found on page 51 of the
same book. The cutting of its slit is consistent to the one
shown in the experiment. Both are produced by one-way
string-sawing. Figure 8: 1 and 8: 2 show one side of its
cutting point by string-sawing. They appear to be wider
and flatter than the ending point shown in Figure 8: 3 and
8: 4. Examples of this kind of slit produced by one-way
string-sawing are very common. Sites at Xudun (1),
Jiangsu Province (T##%), Yaoshan (#%[1), Zhejiang Province
(#T7L4), China (Fig.8: 5) and Kuwano (&%) in Awarashi,
Japan (Karetsumachi 1995; Harunari 1997) (Fig.8: 6), all
yielded the same kind of slit ring.

The string-sawing technique had existed for a few thou-
sand years after its first appearance in the northeast China.
On those jades unearthed from the Xiaonanshan (//\gg (L)) site
at Heilongjiang Province (BAFEVL4), traces of string-sawing
can always be found on their surfaces (Yin et al 2001). The
jades of the Hongshan Culture in the northeast were beauti-
fully made which are supposed to be processed by string-
sawing. The renowned jade hoop of Hongshan Culture was
made use of string-sawing for coring. Traces can be found
along its edge of the inner hole and on the surface of the
corresponding core. The tradition of string-sawing of the
northeastern region spread slowly towards the south. The
China Cultural Relics News recently reported the news about
jades including slit ring and scoop shaped ornament dated
7000 years ago being unearthed from the Beifudi (Itf&1)
site in Yi county (5%%) of Hebei Province (fidt44) in north
China. They can be understood as the important evidence
of the southern dispersion of the Xinglongwa Culture. They
have filled up the gap of the jade tradition between the
northeast and the lower reach of the Yangtze River, which is
of great significance. In 7000 — 6000 bp, both Hemudu
Culture and Majiabang Culture of the lower reach of Yangtze
River had inherited the string-sawing tradition from the
northeast. The recent published slit ring in tub and ring
shapes unearthed from the Xudun site in Changzhou city (&
M), Jiangsu Province show very similar morphology and
technology to those of the Xinglongwa Culture. The sample
of slit ring T234(4B): 301 (Fig.9: 1, 9: 2) in the report
Hemudu is said to have “a slit had not been completed”.
This slit is done by string-sawing in 360°, leaving a cylindrical
feature in the middle of the slit surrounded by the traces of
raising angles along the perimeter (Fig.9: 3). Some of the
slit rings from Majiabang were also produced by string-
sawing technique. The Pengzudun (ZiHE) site at Wuxi (&
#7) excavated by the Nanjing Museum (FFREYIFE) in the
beginning of the 21t century yielded tubular slit rings of the
Majiabang Culture. Their string-sawn slits show exagger-
ated twisting (Fig.10: 1, 10: 2). It is suspected to be the
result of the slit rings not being well stabilized during produc-
tion which led to a big twisting (Chen et al 2004 ; Zhejiang

Figure 9. Comparison of slits produced by
string-sawing 2
1, 2. Hemudu slit ring (after Sun Guopin, 2004, Colour
plates 3: 2, 3: 1): A cylindrical form in the middle of
the slit
3. string-sawing experiment, cylindrical form and
raised angle in the middle of the slit

Figure 10. Comparison of slits produced by
string-sawing
1, 2. the slit ring was not stabilized during the string-
sawing process, forming a strongly twisted slit
3. a strongly twisted slit is also found on the slit ring
unearthed from Peng Zudun (after Nanjiang Museum,
etc, 2004, p.216)

2003 ; Sun 2004 ; Nanjing et al 2004).

String-sawing technique used on jades was prevalent in
the Yangtze River region 6000 years ago. The arc shaped
pendants (Huang ##) of the Songze Culture always show
traces of deep cutting by string-sawing. It reflects that the
force used on sawing jade was very strong (Zhang 1998).
The production of Lingjiatan (#5%#) jades shows that the
use of string-sawing technique on cutting out material and
processing had reached the climax. The jades ranging from
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Figure 1. Secondary retouch by string-sawing on Liagnjiatan jade implements (after Anhui province Cultural
Relics Archaeology Centre, 2000).
Red lines and arrows show the cutting area and cutting direction respectively.

el

Figure 12. Close shot at the circumferential groove on the Liangjiatan crystal ear plug after secondary retouch
(Photos provided by Zhang Jingguo).

large battle axe (Yue ), medium sized ring and human- 0.6 cm in thickness (Anhui 2000).

Its surface shows traces

shaped jade ornament all have examples of using string-
sawn jade slices as preform. The Lingjiatan site yielded a
jade battle axe (Yue) 98M20 : 30 in grayish white with some
green. It measures 28.3 cm in length, 12.4 cm in width and

of inter-cutting string-sawing curves which had basically
been worn away by the later grinding. According to our
knowledge gained from the string-sawing experiments, the
gritted string used on sawing this implement should be much
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Figure 13. Examples of the application of string-sawing technique on the jades unearthed from Yaoshan site.
(After Zhejiang Province Cultural Heritage Archaeology Research Centre, 2003)
Red lines represent the traces of string-sawing.
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Figure 14. Metal string-sawing experiment and the so called ‘string saw’
1, 2. metal string-sawing on pyrophylitte and a close shot at the it
3. the sample of the Eastern Han dynasty showing the so-called ‘string-sawing’ (after Fu Xinian, 1995, p.183): the
traces of the straight cutting lines on which are similar to those produced in our experiment
4, 5. cutting surface of metal string-sawing : cutting traces left on the surfaces are straight lines, the cutting bent left

and right.

longer than the length of cutting surface. Say, if the gritted
string is five times longer in length, its true length would be
1.5 meters long. We should notice that the radian of the
curves left on 98M20 : 30 is very big, and the bending of the
destroyed surface at the end of string-sawing no longer
exists. It is suspected that the actual size of the preform
should be much larger. Base on this, we can imagine that
possibly in the workshop at Lingjiatan in Anhui Province (%
#48) 5000 years ago ; two people were pulling an almost 2
meters long gritted string to slice a 1 or 2 cm thick preform
from a 30 or 40 cm long big jade material. They must have
had worked so hard that the traces of their excellent crafts-
manship raises our hope of meeting them even after a few
thousand years.

The processing done by string-sawing on those jades from
Lingjiatan is also impressive as shown from the following
features.

1. groove opening: necklace (87M15: 52-63) (Fig.11: 1),
slit ring (87M8: 16) (Fig.11: 3), circular groove of a
crystal ear plug (87M4 : 34) (Fig.12), circular groove at
the neck of a god-human figure (87M1: 1) (Fig.11: 6),
line groove at the joint of battle axe (Yue) (87M9: 18)

2. openwork: the splitting of all god-human’s legs

3. hole enlarging: the eye corners of jade dragon on an arc
shaped pendant (Huang) (87M : 918) (Fig. 11: 4), a pair or
pierced holes on arc shaped pendant (Huang) (87N11 : 4)

(Fig.11: 5)
4. relief: both sides of the lozenge shaped lines around the
neck of a bird shaped headdress (87T3(4) : 2) (Fig.11: 2)
5. splitting of perimeter: double connected disc (87T1(2):
22) (Fig.11: 7).

String-sawing had reached the climax in the Liangzhu (K
#) Culture. The C shaped jade pieces inlaid on the lacquer
implements in the recently published detailed report, Hao-
chuan Cemetery (#F)11%:4#E) (Zhejiang Province Cultural Heri-
tage Archaeology Research Centre et. al., Beijing: Cultural
Relics Publishing House, 2001) are the representatives of
gritted string opposite sawing technique used on slicing.
The discovery of Liangzhu jade workshop sites at Tangshan
(##1L) and Dingshadi (T ¥#) in recent years had uncovered
many semi-finished jade products. Many of them are
string- sawn slices which enable us to get closer to the truth
of string-sawing on jade (Lu et al 2001; Wang et al 2002).
The recent publication of the report Yaoshan (#%[L) shows
the highest achievement of the Liangzhu Culture (Zhejiang
Province Cultural Heritage Archaeology Research Centre,
Beijing : Cultural Heritage Publication, 2003). As shown by
the jades unearthed from the Yaoshan cemetery, string-
sawing was frequently used on jade production including
slicing of preforms, cutting both ends of tubes, sawing slits,
coring the ring-shaped bracelets, producing the forks of
three-forks implements, arc shaped pendants (Huang) (Fig.
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13), etc. String-sawing was so widely used that it was one
of the best of Liangzhu jade techniques.

Although the string-sawing technique used on the jades of
Liangzhu Culture had once reached its climax, it finally
disappeared along with the decline of the culture. During
the late Neolithic in the Yellow River region, a new slicing
technology arose around the Central Plain area which can
split large jade pieces of some ten centimetres in length and
a few centimetres in width. It was an unprecedented
breakthrough of slicing technique (Tang 2004). The disc (Bi
E%) and ritual tube (Cong %) of the Qijia (55%) Culture at the
upper reach of Yellow River region is said to be originated
from the Liangzhu Culture, but there is no report of the use
of string-sawing technique on the jades of the Qijia Culture
(Huang 1998). Similarly, The Taosi (#=F) Culture at the
middle reach of Yellow River also yielded ritual implements
like ritual tube (Cong), disc (Bi) and battle axe (Yue). Jade
disc like M1423 : 1 measures 0.2 cm only in thickness, which
is the product of slicing technique. However, there is no
report of the use of string-sawing in the Taosi Culture. The
representative of the Longshan (§E|L]) Culture in Shangdong,
the tomb in Zhufeng (k&) in Linqu county (#fif5R), yielded
a jade crown. The openwork on which is very likely to be
made by string-sawing. Traces of such technique are not
found being used on other jade rings and battle axes (Yue),
nor could it play a significant role at the end of Neolithic in
the Yellow River region. The jade tradition after the Erlitou
(Z-E5H) Culture was closely related to the Longshan Culture
in the Central Plain region. The jade culture of Sanxingdui
(Z£#E), Sichuan Province (4)1]44) inherited the tradition of
Xia and Shang dynasties. The author noticed that some
jade sceptre (Yazhang ) finished products from Jinsha (£
) site were horizontally sawn into thin slices by string-
sawing. They can be seen as the survivors of the Liangzhu
string-sawing technique, as well as the later representatives
of the continuous use of this technique we know so far (Gao
1998; Han 1998; Zhu et al 2004). Limited to our knowledge,
this would be temporarily regarded as the lower time limit of
this technique here. Fu Xinian ({24F) once mentioned the
use of “string saw” (f3$%) in the Eastern Han Dynasty (Fu
1995). The “string saw” used in the modern lapidary gener-
ally refers to the use of metal string. The author noticed the
traces of the even and flat cut on a jade scabbard slide (Fig.
14: 3). We have tried to use bow saw with iron string to cut
pyrophyllite with the addition of sand and water. A similarly
even and flat cut was formed (Fig.14: 1,14: 2,14: 4,14: 5).
We therefore propose that the sawing done by metal “string-
sawing” is not equivalent to the string-sawing discussed in
this paper.

The dispersion of homo sapiens from Africa and the
spread of culture is the focus of archaeology in the 21t
century that the space concerned covers the whole world
(Wells 2002). Now the study being restricted to one country
or even one Province will surely make further research more
difficult. As shown by the string-sawing technique, the area
covered should be starting from the whole East Asia region
at least. When we talked about the cultural exchange in
the past, emphasis was always put on the comparison of the
same type of implements. However, research on lapidary

Figure 15. Distribution of the string-sawing
technique in East Asia.
The prehistoric string-sawing was originated in the
northeast China and then spread in all directions.
The northern limit of distribution of the string-sawing
technique on jade implement remains obscure now,
but it should have included the Amur River region
extending to the northeast parts of Honshu in Japan
at least. The southern limitof this technique, on the
other hand, is relatively obvious. It stretches from
around the Yangtze River to northern Lingnan.
However, Indo-China, the Philippines and Taiwan are
not included in the area of string-sawing technique.

has to surpass the morphological limit of implements and
take the characteristics of the common techniques in order
to connect the prehistoric cultures. The string-sawing
technigue mentioned in this paper is the genetic code of the
jade culture of the Neolithic period in China as the route of
its spread is also that of the jade culture. From the present
archaeological evidence, it can be seen that string-sawing
technique should be originated in the northeast and then
spread in all directions. Traces of string-sawing can be
found from the northeast plain at the south of Heilongjiang
(Amur in Russia side), to the Shangdong (/i) area at the
lower reach of the Yellow River; as far as middle and lower
reach of the Yangtze River and the vast area of the Beijiang
water system in the north of Guangdong (ELLITAKZR).
Preliminary knowledge of the southern limit of the string-
sawing technique during the Neolithic has been gained but
not much is known about the northern limit. According to
the author's recent international communication with
scholars and on-the-spot investigations, definite evidence of
string-sawing applied on the prehistoric jades can be found
from the Chertovy Vorota cave at the maritime region of
Russia and the Kuwano site at the Fukui Prefecture (f8F58)
of Japan (Fig. 15) (Kawasaki 2003; Karetsumachi 1995; Kino-
shita 2002 ; Fujita 2003). From now on, further exploration
and research regarding the northern limit of string-sawing
technique distribution is awaiting for an international cooper-
ation.
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Figure 16. Jadeite pendants from Sasamori-cho, Aomori Prefecture, Jomon period. Tohoku University Collec-
tion, Japan
Pendants were made by pecking. Pecks were left along the edges of the pendant.

5. An Overview of the Pecking Technique

Concerning another technique-pecking, we might start by
examining how did jade pecking come to exist. The petrog-
lyhs found in the Upper Palaeolithic site at Foz Coa in
Portugal was done by pecking. Large numbers of finely
pecked stone artifacts have also been unearthed from sites
of Upper Paleolithic period in East Asia. Pecking scars are
shown on the eyes, nose, mouth and body of the stone
human figure dating to around 23,000 BP excavated by
Professor Chosuke Serizawa at the Iwato site in Oita Prefec-
ture in Japan. In August 2004, the author had the honor of
examining in a laboratory of a honorary Professor Serizawa of
Tohoku University, the human figure and the roughouts
unearthed from Ilwato. The full figure measuring 9.5 cm in
length and 3cm in width was carved on chrolite schist.
Moreover, during the Incipient Jomon period (13,600-9,200
bc), some stone axes uncovered from the Mikoshiba stone
assemblage in Japan have a highly polished edge and
pecking scars all over their surface. The large jadeite
pendants like those from Sasamori-cho, Aomori Prefecture
in the Tohoku University Collection are extremely exquisite
too (Fig. 16). This kind of large jadeite pendants is distribut-
ed across the Archipelago of Japan, in particular to the east
of Honshu. They have undergone various processes and
pecking was definitely an important one among them. This
technique found its way into the Early Neolithic period.

Some scholars believe that the assemblage of stone tools
from Mikoshiba culture was originated from the Osinovka
culture in the lower reaches of Amur in Russia. Among the
most significant recent archaeological discoveries are some
very exquisite stone querns and pestles yielded from an area
extending from the coastal region of Russian Far East to

North China, from the sites such as the third stage of

Ustinovka (12,000 bp) and Shizitan (fifi7-#) in Shanxi (/LI74).

That these querns and pestles were largely worked out by

pecking has suggested the reliance on tools in the process-

ing of cereal food and the flourishing of the pecking tech-
nigue.

The jade and stone artifacts of the Xinglongwa culture
including slit rings, scoop-shaped implements, arc shaped
pendants, adzes and axes have pecking scars and even
flaky white marks on their surface, suggesting the important
role of pecking technique in the manufacturing process.

As said, an in-depth analysis of the jade surface done by
the technique is crucial to our understanding of the ancient
jade manufacture. It is therefore necessary to have an
accurate observation of the pecking scars. On those
Xinglongwa jades, at least three ways in relation to the
application of pecking technique have been found :

1. Smoothening the rough surface of roughouts worked out
by flaking-as often suggested by the pecking marks on
the edge of jade adzes.

2. Working out grooves-as suggested by pecking marks on
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the concave surface of the scoop-shaped implements.
3. Working out perforations by two-way pecking—as with
the centre perforation and the opening of slit rings.

6. Conclusion

String-sawing and pecking these two techniques un-
doubtedly played an important role in the true jade culture of
East Asia. The traces left on the jades have vividly revealed
the extraordinary craftsmanship in the period of human
history as early as 8,000 years ago. A further exploration of
the dispersion of both techniques would be definitely an
interesting topic, which can also give us more insights into
the cultural exchange of different areas at that time.
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Box No.1
HIGASHI TARAIKA KAIZUKA
(Promyslovoye-1 shell mound)

There are: bone implements (10), stone (8) and pottery
fragments (23).
11.  Among bone implements there are : three pieces of the
antler of the reindeer with the traces of using a saw and an
axe. One of them, a curved piece, which was used as a
blank for the fishing hook. There are also a small barbed
harpoon head, an arrow head of the round cross-section, a
handle with the hole for rope (?), a triangular bone pin (nail?),
and a part of the bone with the spiral ornament typical for the
Taraika sites.
1.2. Stone tools (8). There are polished adzes (6) of the
later very rough types made of the whole pebbles by polish-
ing of the working edge (5) and one earlier type (Early Enoura
or earlier) with the quadrangular cross section all polished (1).
Three of them are broken. There are also two grinding
stones.
1.3. Pottery (23)

Five (5) parts of the flat bottoms of the vessels of the later
type, supposedly Higashi Taraika type or of the same age.

Upper parts of the vessels of the flat and curved off types,
supposedly Higashi Taraika type or of the same age. There
are also 3 species of the Enoura late type with the wide
border in the rim and one Minami Kaizuka type pottery (with
round stamps).
Comments.
1. Most of the artefacts represent the period between 9™
and 14-th centuries AD.
2. Between the pottery we can see, from one hand, conti-
nental, and from another- the Satsumon influence. The H-

Taraika type pottery in this box is not 100% belong to one
type, maybe it is of different types also.

Box No. 2
HIGASHITARAIKA KAIZUKA
(Promyslovoye-1 shell mound)

There are : pottery fragments (24).

@ Six (6) parts of the flat bottoms of the vessels of the
later type, supposedly Higashi Taraika type or of the
same age and one of the rounded shape of the thick
ceramic fragment.

@ Fragments without ornament (7).

Upper parts of the vessels including :

@ Four (4) parts ornamented with the incised pattern
close to Satsumon, traditionally understood as Higashi
Taraika type, but in my opinion different pottery of the
same age as HT, or earlier;

@ there are also 3 species of the Enoura type with the
wave ornament

@ four (4) Minami Kaizuka type pottery (with many long
parallel lines).

Comments.

1. Pottery represent the period between 7*and 14-th cen-
turies AD.

2. Between the pottery we can see, from one hand, conti-
nental, and from another- the Satsumon influence. The H-
Taraika type pottery in this box is not 100% belong to one
type, maybe it is of different types also.
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Box No. 3
HIGASHI TARAIKA KAIZUKA UPPER LAYER. Excavated.
(Promyslovoye-1 shell mound)

There are four smaller boxes.
3.1. Among bones there is a scull of the small animal, two
vertebras, two different pelvic bones, scapular, a lower jaw,
etc.
3.2. Thick fragments of the walls (32), rim (1) and flat bottom
parts (12) of the vessels close to those of the HT type. No
ornament found. But some pottery is painted from inside. |
am not sure this paint was ancient, maybe it was painted
occasionally in the lab ?
3.3. Naiji pottery (6) belong to one and the same vessel.
They were packed in one paper with two shells- Ostrea (?)
or Spizula (?) andPatinopecten-Mizuhopecten.3.4. Upper
layer. 26 thick walls and 2 parts of the flat bottoms of the
vessels. Also 2 pieces of the M-Kaizuka pottery with the
incised ornament (plastic bag). There is also a bone part
with the epiphysis and a part of the shell.
3.5. Iron implements (6). Including 3 small stemmed iron
knives (one of extremely good condition), a big nail and long
cramp for clinging logs together. There is also one small
pack of iron eliminated by corrosion.
Comments.
1. The artefacts represent two periods between 9" and 13-
th centuries AD (thick fragments, maybe of the HT type) and
13-17th centuries AD (Naiji doki). Iron belongs to he Ainu
culture as these stemmed knives are very typical for it.
2. Between the pottery we can see, from one hand, conti-
nental, and from another- the Satsumon influence. The H-
Taraika type pottery in this box is not 100% belong to one
type, maybe it is of different types also.

Box No. 4.
HIGASHI TARAIKA KAIZUKA SECOND LAYER.
Excavated. (Promyslovoye-1 shell mound)

Four smaller boxes
4.1. Fragments of pottery especially chosen for some scien-
tific work (by Prof. Ito N. ?) with the takuhon papers inside the
plastic bags.
There are:

@411- a big fragment (1+1+1) of the thick wall of the
vessel of the Early middle age pottery, called by Mr.
Fedorchuk as “Ostrovnaya type” (Fedorchuk V.D. Ker-
amika poselenyi s rakovinnymi kuchamisevernogo
poberezhia zaliva Terpeniya in Vestnik Sakhal ; inskogo
muzeya.-1995.-Yuzhno-Sakhalinsk, 1998.- PP.143-
162.)

@412- 3 fragments of the thick wall of the vessel of the
Early middle age pottery, called by Mr. Fedorchuk as
“Ostrovnaya type”, supposedly from same vessel

@413- a big fragment of the wall and upper part of the
vessel of the Early middle age pottery of the Higashi
Taraika type but by ornament close to M-Kaizuka type

@414- 2 fragments of the upper part of the vessel of the
Early middle age pottery of the H-Taraika type (typical
ornament)

@415- a small fragment of the upper part of the vessel of
the Early middle age pottery of the M-Kaizuka type
(typical)

@416-418 — typical late Enoura type of pottery (3 frag-
ments)

@419- — typical late Enoura type of pottery (1 fragment of
the upper part and the wall) BUT the triangular ornament
is such as if it was tadistrict from the Northern Satsumon
ornament field. | suppose this pottery to be a kind of
the prove that there was a mixture of the traditions of
Enoura and Satsumon in the Taraika area. The latter
was a kind of a contact zone.

@420- typical M-Kaizuka type ornamented fragment

@421- Enoura late type pottery

@422- M-Kaizuka type pottery
4.2. Fragments of pottery No ornament found.

4.3. Fragments of pottery No ornament found.
Comments.

To my mind Prof.lto N. collected this pottery in the box to
study the mixture of the traditions of the “net” and “wave”
ornaments within the decoration sphere of the North Eastern
Asia of the Okhotsk circle on the example of the H-Taraika
kaizuka.

Box No.5
HIGASHI TARAIKA KAIZUKA
(Promyslovoye-1 shell mound)

There are : bone implements (2 boxes), and pottery frag-
ments (2 boxes).
51. Pottery fragments without ornament.
Minami Kaizuka and other E.M-Age types.
5.2. Pottery of the different vessels of the clear M-Kaizuka
type with the typical ornament of the lines and stamps.
5.3-54. Among bone implements there are pieces of the
antler of the reindeer with the traces of using a saw and an
axe. And also a scull of the reindeer with the antlers cut off.
Some jaws and other bones seem to belong to a pig and
other home and wild animals.
ENOURA. A & B. Etalon collection.
Basical position. When here the A and B letters are used,
it means that | mention loci A and B of the Enoura site. As
far as there is a discussion between scholars about the A
and B types of Enoura, | use the terms Early and Late types
of Enoura pottery.

Supposedly

Box No. 6
Enoura A. Surface collection.

6.1. Collection of 58 upper parts of the Enoura type pottery
of good quality with broad borders, which served as fields for
the decoration- incised lines, stamps and low relief. Typical
pottery of the developed stage of the Enoura culture.

6.2. About 60 parts of the vessels including flat bottoms,
upper parts and walls’ fragments of Enoura type and also
one fragment of the broken adze of the quadrangular cross
section.

6.3. In the box there are tooth and parts of the jaws,
vertebrates (2) and a fang of the pig(s); Enoura pottery
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sherds (bottoms, upper parts,walls).

There is also a broken vessel (6.3.1), which has a flat
bottom, wide body, no neck, the upper part is broader then
the equator of the container. There is a broad low relief
border around the rim, which is typical for the later Enoura
type. The decoration is simple — the row of the
“WARABI”- like spiral impressions around the equator of the
vessel. The idea of the ornament is very typical for Enoura-
it is the wave curve. There is also a carbonised wood piece
and a pack of the clay of the “kamado”-type stove surface.
The latter are of the very low quality- the impressions of the
branches forming the structure of the stove are seen in the
clay fragments. For Enoura such artefacts are unknown
yet, but possible.

Box No. 7
Enoura location 1 (A). Surface collection.

There are 11 boxes.

71. there are 18 implements, including pigs’ teeth, fangs,
smaller rib’s and also a stemmed bone tool. The latter looks
as a mattock for the sea shells digging. One bone has
traces of cutting and possibly was used as a blank for some
tools.

7.2. There are 10 stone bifacial retouched arrow heads, one
stone bifacial retouched stemmed knife, one small piece of
amber and one Ainu ceramic pipe. Tools look as if they
originate from Susuya period, especially a knife. There is a
piece of coal or jet of black colour.

7.3. Enoura A locality pottery (17). Some pottery of the
earlier and some, of the later types. Also there are pig
bones : upper jaw front part, lower jaw right side part and
one more broken pig’s leg bone.

7.4. The aniimal bones (vertebrates, ribs, etc.).

Box 7.5. About 60 fragments of pottery, including early and
developed types pf pottery. All from loci A. One fragment
is painted pink colour.

7.6. Pottery fragments without ornament. Supposedly,
Enoura type.
7.7. Pottery fragments without ornament. Supposedly,

Enoura type.

7.8. Teeth and parts of jaws of the pigs. Also there are
two shells (Ostrea ?)

7.9. Pottery fragments without ornament, including flat
bottoms. Supposedly, Enoura type.

Box No.8
Enoura location A. Surface collection.

Only pottery fragments without ornament.
Enoura type, all from loci A of Enoura site.

Supposedly,

Box No.9
Enoura location B. Surface collection.

9.1. There is a very rare example of the pottery, which is
basically close to Mokhe (Makkatsu) pottery by quality,
morphology and ornament. There are the vessel upper and
shoulder parts of the black colour, ornamented with the low -

incised relief on the rim wide border and the band of the
parallel to each other comb stamps on the shoulder under he
neck. It is clearly seen that the body and the upper part
were done separately and then connected together in one
model. Probably the pottery vessel is an example of the
developed stage of the Enoura culture.

There are also 5 fragments of the better quality pottery of
black colour. Maybe there was a better potter, who made
good pottery, or it was imported from somewhere.

One separate fragment of pottery has an incised net
ornament close both, to Satsumon and Higashi Taraika
types. But the curve of the neck in the upper part of this
fragment seem to hint on the Enoura type formula of the
vessel morphology. Rare example of mixture.

9.2. Flat bottoms and parts of the walls of the Enoura

pottery.

Box 9.3. Parts of the walls and upper parts of the Enoura

pottery, some with neck. The peculiarities of the pottery

Enoura (developed stage) collected in the box are such as :

1. there is pottery of the vessels with the wide equator,
neck and wider upper part

2. among those there are fragments decorated by the rows
of the comb (KUSIME) pattern. This pottery has much
in common with makkatsu traditions.

9.4. Enoura shell midden.

There are 11 leaf shaped and triangular arrow heads with

bifacial retouch, two blanks and one obsidian scraper (?).

9.5. Enoura B. Pieces of broken and fired stones and of

two retouched tools.

9.6. Enoura B. Fangs, teeth and bones of pigs.

9.7. Parts of the walls of the Enoura pottery. No ornament

found.

SUSUYA SHELL MOUND. KITA KAIZUKA.
Etalon collection

Kita kaizuka (after the village name) or Susuya (after the
river name) is situated in the mouth of the Susuya river not
far from Solovievka (Kita kaizuka) village in Korsakov
(Otomairri) district in Sakhalin. It is one of the most important
site for the study of the Early Iron age cultures in Sakhalin.
Discovered first by Dr. Ivan Polyakov in 1882, it was inves-
tigated many times by all scholars, both, Russia and Japan,
including Kieno Districtji (1924), Ito Nobuo (1934), Rimma
Kozyreva (1953-1955), Valery Golubev and Ruslan Vasil'jevski
(1967-1973). The collection of Ito Nobuo is a basical for the
study of Susuya type pottery, because it was distinguifrag-
ment by this Professor.

Box No. 10
SUSUYA SHELL MOUND.

There are 8 boxes.

101. Fragments of Susuya type pottery with the rope
impressions (3) and stamps (closer to Nabil type) (1) and one
semi — producted

10.2. There are round bottoms close to conical and parab-
ola shapes and two parts of the Susuya vessel with the
decor consisted of 4 parallel lines and 4 or 5 looped stamps
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of the rope (string like) impressions.

10.3. Kita Kaizuka ‘A’ pottery fragments , two bottoms- flat
and half conical, upper parts ornamented by rope (Susuya
type) and incised line and the bulbs (Towada or Enoura type).
There are also three typical for Susuya and Okhotsk cultures
stemmed points, usually used as heads of the bone har-
poons (3) and one sharp tooth of the animal (fang).

10.4. Flat and oval bottoms of the vessels, upper parts
decorated by the rope (Susuya), incised lines (Enoura late),
comb pattern (Nabil type), incised holes under the curved
neck (Aniwa type ?).

10.5. The stone implements (11). The net weight, the
biface, the bifacial leaf shaped point, the polished adzes (6),
a flake.

10.6. Flat and parabola bottoms of the vessels, 2 upper
parts decorated by the rope (Susuya), walls without orna-
ment.

10.7. Susuya A 2 layer. Usually Prof. [to named boxes 2
or 3 when he indicated the layer of the excavated site.

So, in this box there are fragments of pottery without
ornament and earlier type rim decorated with the holes and
bulbs on the inner side of the jag (Aniwa type ?). There is
also a piece of jet or coal and a tooth of the animal.

10.8. Susuya A 4 layer. There are fragments of pottery
without ornament and two with the typical Susuya type rope
impressions.

10.9. Susuya A LOWER layer The flat bottom of the vessel
with the wide flange (edge) and the fragments of pottery
without ornament.

10.10. The stone inventory (13). There are : grinding stone,
ice-pick, adzes of quadrangular or oval wide cross section
(6) and flat adzes.

Box No. 11
SUSUYA SHELL MOUND. Layer Il

There are 4 boxes. And one iron hook

11.11. Conical small vessel of the Nabil type with the orna-
ment of the vertical comb stamps. Before 2004 such
pottery was understood as a Susuya subtype.

11.12. One lower part of the vessel with the flat bottom and
widening walls for a kind of a bowl (goblet), which is typical
for Towada.

11.2. Collection of the different parts of the vessels of
different types as the layer is heavily mixed. There are flat
and half conical bottoms and upper parts decorated by the
lines of the comb pattern (before 2004 Susuya subtype, now
close to Nabil type), comb stamps (Towada or Nabil) and
incised ornament (Enoura). There are also three flakes (one
could be understood as a not regular blade) and a scapula
bone of animal.

11.3. Big parts of the conical vessel including bottom and
walls. There are also some typical Susuya type decorated
rims and non decorated pottery.

11.4. Sculls of the smaller animals, a vertebrate and ashell.
11.5. Iron fish hook with the leather belt lashing. Suppos-
edly early 20™ century (Japanese ? Ainu ?).

Conclusion. Through Susuya collection of the layer 3 we
suppose the layer 3 to be mixed.

Box No. 12
SUSUYA SHELL MOUND. LOWER LAYER and 5 layer

There are 4 boxes.

121. Bone implements. Lower layer. Different tools or
their parts made of sea mammal bones of lower quality.
Two are the intermediates for the hunting or fishing tools
(sticks of the round cross section). One should be a part of
the long curved spear head of bone. One (big and flat with
sharp proximal end and divided distal end) is definitely a tool,
function is hardly known. Maybe it was a part of the spade
or of the mattock (hoe) for sea shell digging. There is
something reminding incised ornamentation.

12.2. Pottery. Walls and bottoms of the sharp, round
(parabola) and flat bottomed vessels of Susuya and other
types. A fragment of comb pattern and rope impression
pottery. Lower layer

12.3. Pottery. A broken vessel with the flat bottom and
linear stamp relief produced by the rolling of the fish verte-
brate. Layer 5.

12.4. Bones of the different animals and fish (?): verte-
brates, ribs, jaw, teeth, parts of sculls.

Conclusion.

Collection introduces the mixed condition of the shell
mound in its low parts. Most of the artefacts are to be of
Susuya origin and of other culture with the comb pattern
pottery.

Box No. 13
SUSUYA SHELL MOUND. LOWER LAYER

There are 4 boxes.

131. Pottery. About 60 fragments of typical Susuya rope
impressions pottery- upper parts of the vessels

13.2. Pottery. Parts of the vessels without ornament.
13.3. Stone implements of the different layers, but mostly
from 2 and lower.

There are adzes and their parts (5), broken and fired

stones, also 10 leaf shaped (some with the triangular stem)
knives and points, semi production included. Impression-
some of them surely belong to Susuya culture and some to
earlier period (@asymmetrical stemmed knife with a very good
retouch )
13.4. The comb pattern decorated upper parts of the ves-
sels of the Nabil and maybe Towada (???) or some other
type. Look very different from Susuya rope pattern pottery.
Conclusion.

Collection introduces the mixed condition of the shell
mound in its low parts. Most of the artefacts are to be of
Susuya origin and of other culture with the comb pattern
pottery.

Box No. 14
Kashiwahama 2. Pit dwellings No 2 and 3.

Kashiwahama was a part of the village of Sakaehama to
the South from small lake and from famous site of Starodub-
skoye 2, now Starodubskoye village of Dolinsk district.

There are two sites around the lake, Kashiwahama is
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already eliminated by the village (football field and
gardens), and another is Starodubskoye 2, which is still
preserved in the northern limit of the village. Some of
the Russian archaeologists do not name the broken site,
understanding them together as one area. And some
call them Starodubskoye 2 and 1. According to this
Kashiwahama of Prof. to seemed to have been both,
the Starodubskoye 1 & 2 sites. It is possible that the
site was bigger that time and included both loci and
then was devided by village in Showa ages or earlier.
Basically in both sites there are pit dwellings, which
belong to such cultures as Susuya and Enoura.

We suppose that Prof. lto excavated three pit dwell-
ings on that big site near the lake and called it Kashiwa-
hama 1-2 to show the difference of the loci 1 and 2 (or
the Starodubskoye 1- 2) site. The ? is opened.

Pit dwellings No 2 & 3

Box 141. House 2.

Stone implements. Two axes with the broken blades
across, two smaller chisels and small obsidian bifacial tool.
All artefacts look like Susuya, but the bigger axe.

Box. 14.2. A half conical vessel with the narrow bottom,
widening body and wider mouth with the collar curved off.
The ornament is close to that of Taraika “Ostrovnaya type”
by V.Fedorchuk. It is incised linear relief with inclined
parallel lines. The age has to be about the VI-VII cent.
AD, the pottery seem to be simultaneous to Towada or early
Enoura.

Box.14.4. 6 bottoms- sharp sub conical, oval and parabolic.
Seem to belong to Susuya, Ostrovnaya and other early Iron
types of vessels. There are upper parts of the vessels
ornamented unexpectedly different types of comb pattern,
including stamps, some oval stamps close to Towada type,
but not Towada, then Enoura type wave ornament and rope
impressions of Susuya type.

Boxes 14.3. Four boxes of not ornamented pottery and one
fragment with Susuya decor all excavated from houses 2 and
3 - the numbers can be seen easily on the artifacts codes.

BOX No. 15
KASHIWAHAMA 1. Pit dwelling No 1

Box 151. The stone inventory looks rather older then the
pottery. At least one half polished chipped adze is definitely
of the Early or Middle Neolithic origin (grey basalt or rhyolite),
same about obsidian flake- they seem belong to Otsunaoka
site which is 2 km from Kashiwahama. A narrow chisel of
green stone also looks older, at least it belongs to Susuya, or
earlier tradition. The other stones look quite indifferent to
the time- but, | suppose belong to the later stages.

Box 15.2. There are walls, two half conical bottoms and
upper parts of the vessels ornamented with the comb pattern
in the style of Ostrovnaya type and Early Enoura. The
proposed age is VI-VII cent. AD.

BOX No. 16
KASHIWAHAMA (SAKAEHAMA) surface
collection

Consists of 5 boxes.

16.1. Pottery of the VI-VIl cent. AD. With the comb pattern
and inclined incised short lines on the rim.  And non decor-
ated fragments.

16.2. Stone implements (6). Triangular and quadrangular
polished adzes and chisels, also of quadrangular wide cross
section (Susuya type).

There is one screblo-like tool of the oval shape.

16.3. Stone implements (16). The arrow and harpoon
heads of the triangular, rhomboid and leaf shape. Typical
for the Early Iron cultures of Sakhalin in Susuya- Towada
times.

16.4. Stone implements (17). Four angular polished adzes,
most of quadrangular wide cross section (Susuya type) and
flat adzes with the narrow cross section. Typical for the
Early Iron cultures of Sakhalin in Susuya- Towada times.
16.5. Stone implements (12). Four polished adzes, 2 of
quadrangular wide cross section (Susuya type) and 2 flat
adzes with the narrow cross section. There are also 8
grinding sones.

BOX No. 17
RAICHISHI
SUSUYATYPE PIT DWELLIND
AND AINU DOKI

The Raichishi site is situated not far from the town of
Krasnogorsk of Tomary district in the place called by the
locals “Ust’-Ainskoye”. The site consists of the cultural
layer near the river around the bridge and also on the sand
dunes around. The cemetery of Ainu is situated a little to
the south from the bridge and the main site.

Box 17.1. Naiji pottery (supposedly from the Ainu cemetery?)
which is close to the south from the main site. Includes
parts of 4 — 5 vessels with the inner handles. Typical Naiji
of the XII-XVII centuries.

17.2. Pottery — upper parts of the vessels (16) with the
comb pattern of two types- lines and stamps. Both mostly
belong to the Nabil type synchronous to Susuya.

17.3. Pottery — upper parts of the vessels (5) with the comb
pattern of two types- lines and stamps. Both mostly belong
to the Nabil type synchronous to Susuya. They have the
very same compositions of comb pattern as Susuya rope
decor and one fragment is ornamented both- rope and comb
stamp.

17.4. Pottery — upper parts of the vessels (about 25-30)
with the typical variations pattern of the rope Susuya pattern.

BOX No. 18
RAICHISHI

18.1.  Pit dwelling floor.
Includes pottery fragment 18.11 which is very unusual for
Sakhalin. The pottery compound is very different from local
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types and the ornament- long direst parallel comb stamps
between two lines look more as a continental type. The
brown colour is also different from local types. The age is
unknown.

18.12- 4 fragments of the walls of the vessel of the late
Enoura ? type with the row of the inclined short incisions on
the shoulder of the body.

The others are the fragments of pottery of the Susuya and
Nabil type vessels with rope and comb patterns. There is
also sharp conical bottom of the Susuya vessel.

18.2. Collected on the road. Among the typical Nabil-
Susuya pottery (15) there are three unusual fragments of two
unknown types- combination of impressed lines and not
deep cavities (depressions) (2) and (1) decorated by the
parallel lines of the impressions made with he barbed wheel.
The latter seems to be of North Sakhalin origin.

18.3. One obsidian flake and about 20 fragments of typical
Nabil-Susuya pottery and two reconstructed big parts of the
vessel of Susuya type with 5 parallel lines on the rim and
many smaller prints of the two inclined incisions of rope.
Reminds the Epi-Jomon pattern or Oncoromanai an Krylyon
type pottery.

18.4. The SURFACE collection of Susuya pottery along the
sea side — walls, sharp conical bottom, etc. About 50
samples.

BOX No. 19
RAICHISHI

Consists of two boxes- excavated from pit dwelling.

19.1. In this box there are fragments of pottery (about 20
fragments) with the Nabil and Susuya pottery and about 20
parts of one Susuya vessel decorated by the rope impres-
sions.

19.2. In this box there are fragments of pottery (about 50
fragments) with the Nabil and Susuya design and one adze
of quadrangular wide cross section (Susuya type).

ESUTORU COLLECTION
BOX No. 20

Esutoru was a town near the Russian-Japanese border in
the middle part of Sakhalin. The collection originates from
the mouth of Uglegorka river (Niioka Utagawa 1990, P. 10-11)
Collection consists of three boxes, 20.1., 20.2., 20.3.

201. Stone implements. About 60 tools, including leaf
shaped, stemmed arrow and harpoon heads, stemmed
knives, one polished chisel, one polished stone slender
column (rod) with the groove in the medium part and a very
unexpected in this collection scraper with the short stem and
“knob”. The latter is different, as all of the tools are closer
to Susuya-Nabil- Esutoru traditions. The latter seemes to
be of Neolithic origin.

20.2. Pottery — upper parts of the vessels (5), of which 4
are of Susuya rope decor type and one with the comb
pattern consisted of lines of prints. Both types have the
very same compositions of Susuya-Esutoru- Nabil style.
20.3. Pottery. There are 2 small vessels with the round

(parabolic) bottom. One decorated by the rows of prints of
the small bone (round stamp). Another has the finger traces
around the mouth and ornamented by the row of the vertical
comb stamp. The tradition is far from Susuya and much
closer to Esutoru as a separate phenomenon.

There are also about  upper parts of the vessels, of which
most part are of Esutoru - Nabil type comb patterned (33).
There is some smaller part of the pottery with the rope
compositions of Susuya style (15). Between others there are
2 fragments- one looks as if it was Towada pottery and one
is closer to a jar with wide neck, convex shoulder and
possibly oval base. The parallel incised lines and small
incisios are impressed on the neck of the fragment. The
pottery must be of the same age as Towada and Ostrovnaya
types.

Conclusion.

This collection is important for understanding the distribu-
tion of Esutoru Nabil types of pottery in Sakhalin. Histori-
cally the site was the place where Niioka Takehiko distingui-
fragment the Esutoru type pottery.

Box No. 21
RAKUMA collection.

Rakuma (Yablochnoye) in Kholmsk (Maoka) district. There
were many shell mounds and ancient settlements near the
seaside crashed by the civil construction early XX century.
The collection looks as if it was collected long time by
amateur ; we suppose that it was given to Ito Nobuo by local
amateur. Bcause there are only artefacts preserved in good
condition. Usually professional archaeologists collect all,
even not ornamented pottery and flakes. There are no
flakes.

211. Stone implements (24). Chisels and adzes of the flat
4-angular and thick quadrangular (1) cross section and also
middle sized stemmed and rhomboid- leaf shaped points.
21.2. Stone (about 120) and bone (2) implements. About
120 tools, including leaf shaped, stemmed arrow and harpoon
heads, stemmed knives, one polished stone net needle with
the grooves in the medium part and in a proximal end. The
bone tools are arrow heads- a stemmed one and a triangular
one. The stone tools are sure to be of different origin-
Susuya and Neolithic. Bone tools are closer to Okhotsk
cultures as well as to Susuya.

21.3. Pottery. The typical Enoura (all stages), Susuya and
Naiji pottery preserved (12).

Box No. 22
Tonnai

22. Only stone implements (24) including adzes and axes of
the flat 4-angular, oval and thick quadrangular cross section
typical for Susuya and Towada. There are also three big
ice-picks (for crashing ice in the holes in winter fishing) and
one big stone plate from the local mountain (name of the
mountain is VYGODA). The outcrop of such stone was
used by Okhotsk people and Ainu.
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Box No. 23
Rakuma ?

23.1. Pottery (31) of all types (Susuya, Towada, Enoura,
Minami)- upper parts of good quality.

23.2. Pottery (47) of all types (Susuya, Esutoru, Towada, all
types of Enoura, Minami) - upper parts of good quality.

BOX No. 24
HOROCHI (PORECHIE), Kita Usu, Naiko, Muri of ESUTORU
(UGLEGORSK) DISTRICT, Arakuri, Nagahama of Otomari
(Korsakov) district.

The box consists of 9 smaller boxes including Horochi (3
boxes) and also Kita Usu, Naiko, Muri of ESUTORU (UG-
LEGORSK) DISTRICT, Arakuri, Nagahama and Mummio of
Otomari (Korsakov) district.

24.1. Horochi Kawaguchi. (Now Porechie village) The site
in the mouth of Horochi- Pokosnaya river- Porechie 1 site.
Rope impressions, comb pattern and incised pottery sgeds of
the Susuya, Esutoru and Enoura types (14). Also a stone
round plate with the 2 concentrically exposed circumfer-
ences.

24.2. Horochi Murakami Bokujo. Possibly Porechie 5
(“Rodnik”) near the sea side to the North from the river mouth
near the water spring.

Enoura type pottery- 5 fragments, including one bottom and
5 upper parts.

24.3. Horochi Shogakku. Pottery (21) including lower (1)
and upper parts of the Enoura pottery. One fragment of the
Enoura vase type vessel (with neck and inclined incisions
and relief in the rim) is remarkable. Also there is a small
fragment of pottery with the smaller incised waffle comb
pattern which is sure to be of the Neolithic or Bronze-Early
Iron continental type. A very rare sample in Sakhalin.
24.4. Kita Usu (Now Senogorie). There are two groups of
artifacts. One is simply- Kita Usu. Another one is —
southern side near the seaside (two fragments of Enoura
pottery and a grinding stone). The first group includes eight
fragments of Enoura pottery, two axes of the oval cross
section, one broken chisel, blue glass bead (Ainu ?) and one
stone pestle.

245. Naiko (Now Olshanka). 15 upper parts of Enoura
pottery, one flat stone chisel and a grinding stone plate.
24.6. A place near Muri Three fragments of pottery.
One is transitive Enoura-Minami. Or Early Minami type
pottery with ornament- a row of the swans in the lake water.
24.7. Arakuri of Otomari district. (Now Arakul’ of Korsakov
district). About 20 small pieces of pottery of Susuya type.
24.8. Nagahama of Otomari district. (Now Ozersk-1 site of
Korsakov district).

Stone implements (13). 3 cores and crashed pieces and
flakes of andesite and siliceous chalcedony, one rhomboid
point, one blanc for a point, one oval shaped knife and one
adze.

One animal bone.

Pottery. Upper parts (25) and sharp bottoms (3). Types:
Enoura (9), Minami (1), comb pattern pottery (4), Susuya rope
printed pottery (1), others (10).

24.9. Mummio. Muna-ko (Now Maloye Busse lake) lake
side. Pit dwelling.

About 60 small and some bigger pieces of the Minami
Kaizuka and Latest Enoura types pottery.

Box No. 25
Etalon collection.
Minami Kaizuka (now Solovievka) site and Derevka
(Davydovka ?) site of Otomari (now Korsakov) district.

There are 8 boxes.

25.1.  Pit dwelling N1. A part of the crashed polished stone
axe of the Susuya type (green), flakes and pieces (5), a
retouchd tool, knife of the leaf or oval shape, crashed stone.
Chalcedony, shale, andesite. Bottom parts of M Kaizuka
type pottery (5). Animal bones (12).

25.2. Pit dwelling N1. Ornamented parts of MK type pot-
tery (about 25). Etalon typical samples.

25.3. Pit dwelling N1. Not ornamented parts of MK type
pottery (about 50).

25.4. Flat bottom and ornamented parts of MK type pottery
(15). Etalon typical samples and takohon chosen by Prof.
Ito N.

255. Pit dwelling N2. Not ornamented (about 25) parts
and 2 decorated fragments of MK type pottery excavated
from pd 2.

25.6. Pit dwelling N1.  An iron spear point of MK pd1 (rare
subject) and a grinding stone.

25.7. Unknown pottery vessel parts of the type close to
latest Enoura - Early Minami. It is possible that it originates
from MK site or Davydovka.

258. Three fragments of pottery from M-K.

259. The finds in front of the monument to horse. Not
ornamented pottery and a flake and an obsidian smaller
biface.

BOX No. 26
TOBUSHI (now Lovetskoye)- northern part of Honto town
(Nevelsk now) and ENOUR (1 box).

Comment. Basically Ranetoi Jinja has to have been Jinja of
Tobushi village and Professor [to Nobuo could call the site
both, Ranetoi or Tobushi jinja. It was one area that time.
The finds from Ranetoi were kept in Tobushi school, as T.
Niioka reported.

Tobushi Jinja mae
26.1. and 26.2. Excavated in Tobushi Jinja mae. Typical
Towada pottery (about 70 samples including decorated parts
and bottoms) and 2 pottery fragments with string impressions
of Susuya. There are also 2 animal bones (scull part and
sea mammal rib ?) and one shell.
26.3. Tobushi Jinja. 7 fragments of Susuya pottery.

BOX No. 27
Tobushi

27.1.  Tobushi surface. 10 fragments of Susuya pottery with
the decor close to Epi Jomon, Towada fragments (2) and
comb pattern (1) and enoura pottery fragment (1).
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Stone implements include : flakes of obsidian, flint, chal-
cedony, a core, a part of a biface and 2 points.

27.2. Tobushi B-1 Seaside between two dunes. The
layer 1. Excavated by Takagi-san.

There are only Enoura pottery (15) Late phase.

27.3. Tobushi B-2. Seaside between two dunes lower
part. The layer 2. Excavated by Takagi-san.

The Susuya pottery (13) is preserved only.

274. Tobushi surface. Supposedly different from 27.1.
Pottery (14) of Towada, Enoura and Minami K types. Also
there are grinding stone with the incisions in the proximal
part, adzes (2- one as a broken part), a very good early type
(Neolithic ?) biface of the read siliceous stone and a part of
obsidian biface.

27.5. Tobushi A. Layer 2. Stone tools. Flat adzes (3),
bifacial tool’s part, a stemmed point and two smaller bifacial
knives.

BOX No. 28
Tobushi

28.1. Tobushi A. Layer 1 (upper).
late phase pottery.

28.2. Tobushi A. Layer 2 (middle). About 30 fragments
of pottery of Susuya and one of Towada type (comb pattern).
28.3. Tobushi A. Layer 3 (most lower). About 50 frag-
ments of pottery of Susuya and Enoura types and 2 flakes.
28.4. Tobushi A. Layer 3 (most lower). About 40 frag-
ments of pottery of Enoura type and 3 flakes.

Conclusion : the layers were mixed by the Enoura people.

5 fragments of Enoura

BOX No. 29
TOBUSHI 4-banchi, Tobushi Jinja and Enoura B site.

29.1. TOBUSHI 4-banchi The 13 etalon samples of Enoura
type pottery developed phase. Selected by Prof. [to N.
29.2. Tobushi Jinja. The 14 good samples of pottery of the
Susuya, Towada, Enoura and Minami Kaizuka types. Sup-
posedly from Tobushi Jinja, and one (MK) from Toobuchi 5 ?
One fragment of pottery is unknown type and must be
studied separately as a unique sample of the Early Neolithic
unknown type as it has holes of an organic admixture and
the incised and comb pattern. The type unknown.

29.3. Enoura B site. The 22 etalon samples of Enoura
type pottery developed phase. Selected by Prof. [to N.

Boxes No. 30-33.
HONTO district- Nevel’sky raion.

Box 30. Honto kaisuka excavations and surface collection.
30.1. Layer NOI. 28 fragments of Enoura type pottery.
Upper parts.

30.2. Layer of sand NO3. Enoura type pottery, upper parts,
walls, flat bottom (20).

30.3. Lower level of the shell mound. Includes different
parts of Towada vessels, a stemmed point and a blank for
chisel of andesite, and a polished flat adze of the oval cross
section, made of some green shale or like that.

30.4. Layer of shells. Pottery only of Enoura type, includ-

ing upper parts, walls, flat bottom (25) and a tool made of sea
mammal bone.
30.5. The mister Hinako previous collection from Honto.

Box No.31
Honto kaisuka excavations and surface collection.

311. Layer NO4. 13 fragments of Susuya, comb pattern
type and Enoura type pottery. Upper parts with ornament.
Among them one which is ornamented by a rope impressions
composition including such motives as arched and curved
rope lines and smaller triangular holes. It is possible that the
influence of epi-jomon culture reveals in this composition.
Some of the Enoura pottery is glimpsing as it went through
the procedure of glossing.

A very interesting subject is a long haft of a fishing hook
with the groove (flute), cut in the proximal end of the tool.
Such artefacts are typical for all Okhotsk cultures like
Enoura or Minami Kaizuka.

31.2. Layer NO4. Typical artefacts of Enoura type pottery,
upper parts, walls, flat bottom (60), 2 fragments of Susuya
pottery, a bone conical tool (conical nail), and a flat polished
adze of the oval cross section made of green shale.
Conclusion. The shell mound should have include Susuya
(4 layer), Towada layer (3 shall layer) and two layers of
Enoura culture (2 and 1).

The most lower 4 layer is all of a sudden mixed as we can
see in the box 31 pottery of all mentioned types. Most
often the Enoura pottery is found.

We suppose this shell mound to be the same as MINAMI-
HAMACHO Kaizuka or NEVELSK 2, later excavated by Valery
Shubin.

Box No. 32
Tokonbo cemetery. (pits 1 and 2). (Now Kazakevitchi
area of Nevelsk town) .

About 60 Enoura type pottery : upper parts, walls, flat bot-
toms, also five of them are ornamented including rows of
triangular and rhomboid smaller depressions (denticulate or
comb pattern) similar to those of Pokrovka type.
32.2. Tokombo. (Now Kazakevitchi area of Nevelsk town).
About 20 Enoura type pottery : walls and 2 flat bottoms, no
ornament found.

The site should have belong exclusively to Enoura culture.

Box No. 33
TOWADA
ETALON COLLECTION.

Towada (now Pereputie) was a big village in the middle of
the way from Honto to Shironushi (Nevelsk- Krylyon). As far
as Professor lto found there etalon collection of such pottery
as sub conical vessels three times widening from the flat
bottom to a mouth, ornamented by the high relief with ridge
in the shoulder area and holes or bulbs (pearls) around the
rim. The pottery of this type can be also decorated with
comb stamps and incised lines, sometimes forming a décor
of net or waves. This collection of pottery served to Prof. lto
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N. a kind of etalon for study of Towada type.

33.1. Towada pit dwelling. Two distal parts of the stem-
med points, 1 obsidian flake and 15 fragments of Towada
pottery.

33.2. 18 fragments of pottery : upper parts and walls, two
parts of smaller vessel. Typical Towada.

33.3. 16 etalon samples of Towada type pottery are maybe
one of the most important parts of this collection. A very
interesting sample is the upper part of the vessel with the
incised ornament of the net. By this motive the Towada is
traditionally close, both, to Ostrovnaya type and also to
different Makkatsu pottery types.

334. M. Kaizuka and Towada type pottery: upper parts
and walls (15). Also, there are stone implements: retou-
ched flake, a spall, 3 chisels, and 10 points of the leaf shape,
rhomboid, triangular, including those stemmed.

Box No. 34
Towada.

34.1. Towada type pottery, upper parts, walls (162), flat
bottoms (8). A special interest inspires the small fragment of
pottery with the famous décor- “footprints of bear”. The
origin of the pottery is unknown, only place- Towada.

Box No. 35
Honto District, many places (Shiranushi, Minami Shiranushi,
Kita Shiranushi, Moshiro, Kita Moshiro, Hiretomo, Minami
Kohama, Ranetoi, Akaragawa, Hon- Kotan or Moto-kotan,
Hiretomo, Kaiba To, Koromo Kauru, Nishi Urui, Togushi,
Minami Nayoshi)

35.1. Moshiro and Kaiba-to. 28 fragments of Susuya,
Towada and Enoura pottery from Moshiro. Three artefacts
are from Kaiba-to, including: Usu- a fragment of Enoura
pottery, simply Kaiba- Susuya fragment and a simple stone
(835.11)

35.2. Shiranushi. Three fragments of pottery: 1- Towada
vessel upper part with lines and holes, and 2 Enoura frag-
ments.

35.3. Minami Shiranushi. 12 pieces of Towada pottery.
35.4. Shiranushi. 15 upper parts of the vessels of Enoura
type including one fragment with typical M.Kaizuka décor-
“broken waves”- mutually inclined incisions, producing a
kind of wave line. This is one of the elements of the
transition from Enoura to M. Kaizuka in this place.

35.5. Togushi. Susuya, Towada, Enoura, M. Kaizuka frag-
ments of pottery in one small collection. There is also a
name card of Minoru Hirono, in which the name of the site
was written.

35.6. Minami Nayoshi. About 15 smaller pieces of Epi
Jomon pottery with flat rim and “jo” (rope) impressions on the
body of the vessel. There is also a haft of the stone
retouched tool.

35.7. Kita Shiranushi (Tokosa kawaguchi). Situated in the
foot of the Krylton castle- Shiranushi dojo. Prof. Ito col-
lected on the site. 12 upper parts of the vessels of the latest
Enoura type including two fragment with typical M. Kaizuka
décor- “broken waves’- mutually inclined incisions, produc-

ing a kind of wave line. This is one of the elements of the
transition from Enoura to M.Kaizuka in this place. And also,
in one border of the upper part fragment with such ornament
there are two lines of the string impressions.

35.8. Artefacts of 5 sites.

35.81. Hiretomo (Hisitomo ? Hishiku ?). A small fragment
of pottery and a broken axe.

35.82. Hon- Kotan or Moto-kotan. Towada and Susuya
pottery (2)

35.83. Ranetoi- 2 fragments of Enoura pottery.

35.84. Minami-Kohama- one bottom of a vessel.

35.85. AKARAGAWA. Susuya or Epi-Jomon pottery small
parts (2) and one flat bottom of a vessel.

35.9. Five sites artefacts.

35.91. Moshiro- 25 fragments of Early Iron and Middle Age
pottery- possibly Susuya?, Enoura or Minami Kaizuka.
There are also 2 blanks for arrowheads and a core.

35.92. Kita Moshiro. Three fragments of Susuya (1) and
comb pattern pottery and one flat bottom.

35.931.  Nishi Urui One mattock made of andesite

35.93. Kaiba To - a stone talisman with the drilled hole in
the centre.

35.10. Kaiba To — 12 fragments of Enoura type pottery.
No name of the site is given. Possibly it is a site in the main
village near the sea port.

35.11. Koromo Kauru. Pottery fragments of Minami Kaizu-
ka type including upper parts and flat bottom (8).

35.12. Unknown. Two small vessels of Okhotsk type,
possibly, Enoura. Sakhalin or Hokkaido.

35.13. Nayhoro. Collection of typical artefacts of Sony
Neolithic culture of the V th millennium BC. The site is
situated in town of Gornozavodsk (Nayhoro) in the rock
western face and the summit in the slalom camp. There
are : a stone tool, a retouched flake, a stone knife upper part
and 15 fragments of Sony type pottery. In the book of T/
Niioka and Hiroshi Utagawa the position of this site is done
as NO72, but it was called by mistake as Nayhoro Kaizuka.
There are no shells in this site as it is much earlier than the
others in town- it belongs to early stage of Sony Culture.
So the name of the site is Nayhoro and now in Russia-
Gornozavodsk-3.

Box No. 36
Horona Tobuchi Usiro Anenai Tarantomari.

36.1. Horona. Pit dwelling.

Horuna is a small place near Naiba river in Otyai (Dolinsk)
district not far from Starodubskoye (Sakaehama).

Box N141 In this box there were only two artefacts, both of
iron. A very well preserved stemmed knife with narrow long
blade and a spear head with the wide long collar (sleeve)
stem (haft) and leaf shaped blade. There is incised orna-
ment on the spear head which seems to have some digital
notion.

Conclusion.

These artefacts are extremely rare for Sakhalin and should
be kept very carefully. They seem to represent the end of
the Middle Age or rather New Times history. Possibly-
result of Ainu trade with Northern China, or their self produc-
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tion.

36.2. Tobuchi. A very important and well known collec-
tion unearthed by Prof. Ito N. from a pit dwelling in the vicinity
of Muravievo village in Busse lake shore not far from the
small pond (Tobuchi Lake).

Collection includes about 30 fragments of pottery of Aniva
type of Early Zoku Jomon with flat bottom and jomon pattern
on the body an string parallel impressions around the rim or
without the latter. Both subtypes are well known from
Yuzhnaya 2 site (Vasilevski A. Problems of the Pre-Okhot-
sk Culture in Sakhalin. in Problems of the Formative Stage
of the Okhotsk Culture.-Bulletin of the Hokkaido University
Museum.- No.1.- Sapporo: Hokkaido University Press,
2003.- P.1-18.- (Japanese and English).

Another type is well known a it was distinguifragment by
Professor I1to Nobuo (1942)- there are parts of the vessel with
the decoration which consists not only of jomon pattern but
also of a convex clay band between the shoulder and the
neck. Supposedly the Tobuchi type is earlier than the
Aniva type, even both of them belong to the Jomon tradition.
36.3. Usiro (Orlovo) of Esutoru (Uglegorsk) district. This is
the collection of the multi strata site of Susuya, some later
culture (a vessel) and Enoura cultures. The pottery (12)
includes half of a vessel, bottoms and walls with typical
Susuya and Enoura ornament.

Stone implements are : half of a bifacial tool, a triangular
arrowhead and 2 parts of a grinding stone.
36.4. Anenai (Berezhnoye) of Mauka (Kholmsk) dstr.

There are very good examples of Susuya (12) and Towada
(2) pottery style.

Also there is a used as some kind of a vessel (?) the
epiphysis of a whale.

36.5. Tarandomari. (Kalinino) of Maoka (Kholmsk) district.

There are 2 adzes of the Susuya type with wide quadran-
gular cross section and of splitting function and 2 pebble
type weights with the holes and incisions for net ropes.
Box 36.6. DEREVKA (I think that it is a spoiled Russian
village DAVYDOVKA ? name of the Russian small group of
Russian peasants’ houses of the previous epoch near
Solovievka village)

Anyway, it must be near the modern Solov'evka (Minami
Kaizuka) village.

In the box only one artefact- asymmetrical rhomboid —
leaf shaped point made of andesite or basalt. Supposedly
originates from Susuya period.

Box No. 37
Sony-Kuznetsovo of Honto district — Nevel'ski raion
Etalon collection

37.1. Sony Kaizuka- Kuznetsovo-1 the site situated in the
mouth of the Kuznetsovka river in the sea side dune terrace.
Excavated by Kimura Sinroku, [to Nobuo, Shubin Valery,
Golubev Valery, Vasilevski Alexander.A small collection (37.1)
consists of 7 fragments of pottery of Enoura (6) and of
Towada type (1) and a small chisel.

37.2-37.5. Sony sawa. Kuznetsovo-5, situated in the
Sony river side near the place of its inflow into the river of
Kuznetsovka.

37.2. Sony sawa. Stone implements. There are 4
artefacts- a propeller shape asymmetrical knife made of
siliceous shale, a small retouched tool of the asymmetrical
oval shape, and two well shaped grindstones (supposedly
Enoura period). There is also one fragment of early Susuya
or Epi-dJomon pottery with the deflector inside (in the inner
side of the vessel mouth).

37.3. Sony sawa. About 20 fragments of Enoura pottery
among which there is one fragment of Susuya (?) and two
fragments are not typical ornamented- with stamp of 4- or
3-angular shape.

374. Sony sawa. About 60 fragments of the typical
Enoura pottery of the late developed stage. Walls, upper
parts with wide borders, stamps and incised lines- the matter
we call Enoura. It was underlined by Prof.lto in the label to
this box.

37.4. Sony sawa. About 100 fragments of the Enoura
pottery without ornament, but some thin fragments are
appeared in the main group. They seem to be of earlier
origin.

375. Sony sawa. About 80 fragments of the Enoura
pottery without ornament, but some thin fragments are
appeared in the main group. They seem to be of earlier
origin.

Conclusion. The Enoura settlement of Kuznetsovo-5 —
Sonysawa was built in the same place where there was a
site of Epi-Jomon or Susuya.

Box No. 38
Etalon Sony Bokujo-Kuznetsovo-3-4 collection

The site is situated in the road (Kuznetsovo-4) and over
the creek and the modern ponds on the pasture hill (Kuznet-
sovo-4). Discovered by Kimura Sinroku, Ilto Nobuo, then
independently re-found in 1983 and excavated in 1984-85 by
Vasilevski- Golubev, in 2000-2001 the site was investigated
by Prof. Suto T., Akoshima K., Yanagida T. Sony type of
pottery has such features as square shape vessels, flat
bottoms, grass admixture, low relief stucco mouldings as a
main decoration means.

38.1. Typical pottery of Sony type chosen by Prof. [to Nobuo
for some reasons (publishing ?) (17).

38.2. Typical pottery of Sony type chosen by Prof. Ito
Nobuo for some reasons (publishing ?) (13).

38.3. About 20 fragments of Sony type pottery.

38.4. 10 fragments of Sony type pottery including 2 bottoms
and one very well preserved Sony type (Sakhalin type) ax of
the bifacial strike retouch.

Conclusion. The collection | this box is a very typical etalon
collection of Sony type pottery and ax.

BOX No.39 42
OTSUNAOKA

This site is a part (loci 3) of the bigger site of Starodubs-
koye 3 investigated by Kono Hiromitchi, [to Nobuo, Gorobets
Viktor, Vasilevski A. and Plotnikov Nikolay (1989). The
collection of Sony artefacts from Otsunaoka is the talon one
for Sony culture.
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BOX No. 39

39.1 OTSUNAOKA pit dwelling.

The Enoura pottery fragments (16) and three of them are
parts of a rim of a vessel decorated by two rope-like clay
mouldings- looking more as a Towada rather then a n
Enoura type.

39.2. OTSUNAOKA pit dwelling 1 upper layer.

The Minami Kaizuka and a little of Enoura type pottery
fragments (about 50 in total) are preserved in the box. The
MK pottery has very typical stamps of 3-4 angular shape.
39.3. OTSUNAOKA. Etalon collection.

15 axes, adzes of Sakhalin-Sony type, but one wholly
polished seems to have been a different (Enoura?) type.
Some of the axes could belong to a period older than Sony-
Early Neolithic.

39.4. OTSUNAOKA. Etalon collection.

7 axes, adzes of Sakhalin-Sony type, but two wholly
polished seem to have been a different (Enoura ?) type.
Some of the axes could belong to a period older than Sony-
Early Neolithic.

39.5. OTSUNAOKA.

Sony type pottery without ornament selected by Prof. Ito N.
About 60 fragments of walls, rims, bottoms.

39.6. OTSUNAOKA.

Enoura type pottery without ornament selected by Prof. Ito
N. About 40 fragments of walls, rims, bottoms.

39.7. OTSUNAOKA. Stone tools.

10 flakes, three stemmed smaller points of rhomboid
shape, 5 bifacial tools of the leaf shape including one big of
the laurel leaf shape. There are also 2 blades- one used as
a knife and end scraper and one (obsidian)- as a knife and
angular scraper. The collection includes tools of the Early
and early Middle Neolithic from VIII to V-th millennium AD
including Sony culture.

39.8. OTSUNAOKA. Stone tools. Pit dwelling 1, layer 2.

There are two typical Sony type axes.

39.9. OTSUNAOKA. Stone tools.

A collection of stone implements consists of 2 flakes (one
retouched), three stemmed points of rhomboid shape (2
smaller and one bigger shape), 3 bifacial tools of the leaf
shape including one big of the laurel leaf shape and 2
smaller size. There are also 1 triangular retouched knife, 1
blade- looks as a boat shaped tool — a side scraper.
There are also 2 parts of Sony type axes and grindstones
and 5 parts of the stone sticks- small polished columns with
the sharp ends.

The collection includes tools of the Early and early Middle
Neolithic from VIII to V-th millennium AD including Sony
culture.

BOX No. 40
OTSUNAOKA pit dwelling NO3

There are 4 boxes of the Minami Kaisuka pottery- total
899 fragments, including flat bottoms, walls and upper parts.
The ornament is typical- lines made by divided wood stick
and stamp around the body and shoulder of the vessels.

BOX No. 41
OTSUNAOKA pit dwelling NO3

There are 3 boxes of the Minami Kaisuka pottery- total
236 fragments, including flat bottoms, walls and upper parts.
The ornament is typical- MK.

BOX No. 42
OTSUNAOKA pit dwelling NO3

There are 2 boxes of the Minami Kaisuka pottery- total 161
fragments, including flat bottoms, walls and upper parts.
The ornament is typical- MK.

There are 3 boxes of the Minami Kaisuka pottery- total
236 fragments, including flat bottoms, walls and upper parts.
The ornament is typical- MK.

BOX No. 43
RUTAKA - LUTOGA — ANIVA TOWN

Rutaka site was discovered by some of the Japanese
archaeologists in early 20 century. After that it was inspect-
ed by all who studied archaeology in Sakhalin including
Academician Okladnikov A.P. from Novosibirsk and other
scholars. The site in time of Ito Nobuo was much bigger
then now, during the time the river is washing it off.

In the box 43 there are two groupes of artefacts.

Stone implements (9): 2 adzes of the Susuya type with 4-
angular cross section, one chisel and one adze with the flat
oval cross section ; one long leaf shaped retouched point of
Susuya origin.

Bone implements : 9 bones of pig, dog (?) and sea animal.
Pottery (148). Towada and Susuya types pottery: walls,
rims, round and flat bottoms. One fragment of Enoura
pottery and one small vessel are also kept in the box.

The archaeological Exhibition building of Tohoku University,
Faculty of Arts and letters collection

It is a group of artifacts which is exposed in the glass box
on the second floor. Collection includes vessels, their parts
and some bone and stone artifacts from Sakhalin. As far as
it was exposing separately, it is described here also sepa-
rately. 221 is a number of the glass box according to the
order approved for The archaeological Exhibition building of
Tohoku University, Faculty of Arts and letters collection

The archaeological Exhibition building is a memorial
museum — laboratory of Tohoku archaeological school of
the Tohoku National University, a house where big collec-
tions of the excavations of 1930-2000-s are kept.

2211. a vessel presented to drlto Nobuo by mr.Kuhara,
found in Odomari. Period- Jomon.
221.2. Karafuto. A vessel of final Enoura type.

2214. (0646) Minami Kaizuka vessel
221.3. (0647) Randomari vessel of Susuya type
221.5. (0648) Randomari vessels of Susuya Towada type,

bottom is oval and flattened
221.6. Raichishi pit dwelling lower layer Susuya type vessel
221.7. Epi-Jomon pottery from the lower layer of Towada
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site

2219. (0661) 8 bifacially retouched leaf shaped points from
Merei

2218. (0658) A flat bottom vessel close to Susuya or

Towada by morphology, but ornamented with the comb
pattern lines. TARAN TOMARI site

22110. (0664) A flat bottom vessel of the B-location of
Raichishi site
22111. (0657) an oval bottom shape (parabolic) vessel of

Esutoru-Nabil type from site decorated by the 5 lines of
comb pattern

221.12. (0656) A flat bottom vessel decorated by 3 lines of
prints of an empty bone, possible age- Towada or Enoura

22113. (0655) etalon vessel of the Sony type pottery-
Otsuna site
221.14. (0653) a vessel of Susuya type with incised lines

from Randomari

22115. (0654) a typical vessel of developed or later phase
of Enoura culture with ornament belt in equator of the
conteiner

221.16. (0649) flat bottom vessel from Randomari

221.17. (0650) Susuya type flat bottom vessel from Ran-
domari

22118. (0651) Oval cross section of container flat bottom

Susuya type vessel from Randomari

221.19. (0652)A sharp bottom vessel from Randomari with
rope impressions. Sususya type
221.20. (0667) Big vessel of Naiji type from Raichishi.

Peculiar feature is Etorofu type (ears- handles) of the vessel-
they are outside of the vessel

221.21. (9990) Big vessel — frying pan of Naiji type from
Raichishi. Peculiar feature is Etorofu type (ears- handles) of
the vessel- they are outside of the vessel

221.22. (0665) a part of the typical Naiji vessel with inner
handle Enoura site

221.23. (0679) Developed Enoura type pottery fragment and
one broken and one whole polished adzes, as said in the
codes on the tools and fragment- from SOLOVIEVKA village
221.24. (067701-02) Esutoru-Nabil type pottery fragments
(4) from Raichishi and Susuya type rope impressed pottery
from Susuya-2 level (2).

221.25. (0678) tools from Otsuna oka site : small chisels (2),
adzes of Sony type (3), grindstone, small blade-like flakes
(2), a flake (1), a point (1), an end scraper (1).

221.26. (0676) a part of splitted biface (grey stone), two half
produced tools of red flint, and one blanc for a point of grey
stone Otsunaoka.

221.27. Hokkaido shiraoi Kojehama pit dwelling pottery 6
fragments with jomon pattern, including some of Kohoku.
221.28. (0671 and 0672) Rakuma site stone tool made of
thin plate by retouch of the margin and a pebble weight from
Horochi kawaguchi site.

221.29. Stone implements from Enoura shell midden.

1/ a barbed harpoon with the oval base and a wide incised
band in the medial part of the tool.

2/ a bone needle like tool with broken point and a hole in the
distal end

3/ oval haft

4/ a bone knife like tool with sharpened as a point proximal

end and a hole in the distal end

5/ a part of a polished bone tool (0674)

221.30. (0671) Stone propeller type bifacial retouched knife
(1) and polished bone tools (6) : broken big knives or swords
(3) and needle like tools (2).

221.31. (0669) A harpoon is a unique example of a barbed
toggle head harpoon with two holes, two barbs in the medial
part and a haft incision in the distal part. There is
ornament- the incised linear décor. Originates from the
Higashi Taraika shell mound.

221.32. (0669) Four stone artifacts from Otsunaoka and one
bone harpoon from Higashi Taraika

221.33. (0673) Two big axes of Enoura type often used as
ice pics and also a very well preserved long ax with one side
polished and one chipped. Arakuri site.

221.34. (0670) A small bone harpoon with one barbed spur
a centered hole for haft, a hole for a rope in the medial part
a copy (replica) of an iron arrow head in the proximal end and
a strengthening relief along the center line. There is an
incised linear relief on both sides.

There are also two fragments of Susuya and one of
Esutoru type pottery from Raichishi and one fragment of Naiji
pottery from as said Solovievka.

221.35. (0670 also) 1-4- stone net needles from Susuya
(green and blue 2) and Rakuma (dirty colour 3). There is
also a kind of ammonite- an ornament with the center long
hole inside (1).

221.36. (066803) 5 polished stone adzes of wide and thick
4-angular cross section and one narrow polished stone
chisel with high back and narrow high cross section of 4-
angular shape. Susuya- surface collection and one of
them — first layer.

221.37. (066802) 4 polished stone adzes and 3 chisels —all
Susuya- surface collection and first- fourth layer.

221.38. (066804) 2 polished stone adzes of wide 4-angular
and oval cross section and one bifacial chipped half
produced stone chisel, all- Susuya- surface collection.
221.39. (066801) 5 bifacial retouched stone tools- leaf
shaped, asymmetrical and one stemmed- knives and points.
There are also 1 flake and 2 blanks for chisels. Susuya-
surface collection and one of them — first layer.

Conclusion

As it was said once, his target was to prove the chronolog-
ical sequence in Karafuto, on the platform of the stratigraphy
of the sites. Thus his chronology created a fundament of
archaeology in Sakhalin for long time. His articles of the
Chinese type forts in Karafuto, the Jomon Potteries in
Sakhalin and especially at the establishment of a chronology
of prehistoric pottery in Sakhalin are very well known by
Russian scholars and some of them have been translated
and re-published in Sakhalin in 1990-s. Even now the
classification of Professor Ito forms the structural system of
the modern understanding of the prehistory of Sakhalin and
the North of Hokkaido. This system heavily influenced
archaeology of the Russian Far East, especially in the Low
Amur basin, Sakhalin and the Kuriles. Even now we distin-
guish more then 20 type of pottery ; his system plays a role
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of the Mendeleyev table in our archaeology.

From this point of view the Sakhalin, Hokkaido and Kurils
archaeological collection of Professor Ito Nobuo, which is
kept in the Museum of Tohoku University plays a role of the
typological etalon for archaeology of the Neolithic, Early Iron
and Middle Age of the world of isles in the Northern Pacific.
His ethnological collection has also a great importance,
because those cultures of the Ainu and Uilta tribes of
Sakhalin heavily changed and almost vanished since that
time.That is why we understand his archaeological and
ethnological collections as unique and significant phenom-
ena which belong not only to Ainu and Japanese, but also to
the Mankind.

Life and doings of such people as Professor [to Nobuo
become a bright example of the scholar’s input in the world’s
science. He pointed a very good way for younger genera-
tions of the archaeologists, both, in Japan and Russia.
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The list of the Professor of Tohoku Imperial University Ito Nobuo’s collections, made up by him in Karafuto- Sakhalin during
his personal scientific trip around the Middle and Southern parts of the island in 1933-1934. The collection is kept in the
archaeological Exhibition building a Red Brick House in Katahira campus of Tohoku National University, Sendai, Japan

NN NN
NN Of| In the . . Archaeological culture or In Niioka/Uta
sites | map of Site Japanese name and address Russian name and address period & content Box NO. Gawa
Sakhalin book
1. 1 Higashi Taraika Kaizuka Higashi Taraika Kaizuka in Shisuka | Promyslovoye-1 shell mound in Por- | Middle Age Pottery, shells, bones, | 1-5 287-289
district onaisk district bone tools
2, a7 Enoura Kaizuka A and B Enoura Kaizuka in Rutaka district | Ozeretskoye site and farm in Aniwa | VII-X cc AD Pottery, shells, bones, | 6-9 and | 160
district (district) bone tools 29
3. 48 Susuya Shell Mound Susuya- Kita Kaizuka, Odomari dis- | Susuya-1, Korsakov district V BC - X cc AD. Pottery, bones, | 10-12 161
trict bone an stone tools
4. 3 Kashiwahama Kashiwahama site in northern part of | Starodubskoye-1 & 2 Village of Star- | VII-X cc AD Pit dwellings and sur- | 14-16 233-234
SAKAEHAMA village in Otyai district | odubskoye, Dolinskyi district face collections.
5. 14-15 | Raichishi Raichishi, Tannai city, Esutoru dis- | Ust'-Ainskoye-1 site, Krasnogorsk | V BC-V AD, XIII-XVII AD. Susuya or | 17-19 23
trict town, Tomari district Esutiru pit dwelling and Ainu site
artefacts
6. 6 Esutoru Esutoru-1 Kawaguchi, Esutoru dis- | Uglegorsk-1, Uglegorsk town & dis- | V BC - V AD, surface collection- | 20 11-12
trict trict pottery 13-14?
7. 17 Rakuma Rakuma, Maoka district Mineral'noye village in Kholmsk | surface collection of stone tools and | 21, 23 absent
district pottery
8. 5 Tonnai Tonnai kawaguchi, Tonnai mura, | Okhotskoye-1, a site in the mouth of | Stone tools, ENOURA type 22 226
Odomari district Tonaicha lake river in Okhotskoye
village, Korsakov district
9. 10 Horochi Kawaguchi Horochi, Horochi village, Esutoru | Porechie village, Uglegorsk district, | Rope and comb pattern, incised | 24.1 19
district Porechie 1 site in the mouth of | pottery of the Susuya, Esutoru and
Pokosnaya river Enoura types
10. 9 Horochi Murakami Bokujo Horochi Murakami Bokujo, Esutoru | Possibly Porechie 5 (‘Rodnik”) on | Okhotsk culture Late Enoura and | 24.2 absent
district the sea side to the North from the | Minami K.aizuka pottery
river mouth of Porechie village, Ug-
legorsk district
11. 1 Horochi Shogakku Horochi Shogakku, Esutoru district | Porechie village, a site near place of | Enoura pottery and smaller incised | 24.3 absent
Japanese school in Uglegorsk dis- | waffle comb pattern fragment
trict
12. 7 Kita Usu Kitausu, Esutoru district Senogorie, Uglegorsk district fragments of Enoura pottery, two | 24.4 absent
axes, one chisel, blue glass bead
(Ainu?) and a stone pestle
13. 12 Naiko Naiko, Esutoru district Now Olshanka, Uglegorsk district Enoura pottery 245 absent
14. A place near Muri Muri, Esutoru district ? Unknown, possibly Uglegorsk dis- | Enoura-Minami pottery 246 absent
trict
15. 54 Araguri Araguri, Otomari district. Now Arakul’ is a place between | Pottery of Susuya type 247 175
Ozersk an Beregovoye villages of
Korsakov district
16. 53 Nagahama site Nagahama site to the east of Naga- | Ozersk-1 site to the east of Ozersk | Stone implements, bone, pottery 248 173
hama village, Otomari district village of Korsakov district
17. 55 Mummyo Vummio- a living place near Muna | Maloye Busse lake side, a campus | Minami Kaizuka and Latest Enoura | 24.9. Maybe 184 or
-ko in Odomari district in Korsakov district types pottery opposite side of
the lake
18. 49 Minami Kaizuka Minami Kaizuka site in Kaizuka | Solovievka site in Solovievka village | Pottery of Minami Kaizuka type 25 164
village of Odomari district of Korsakov district.
19. 50 The finds in front of the religious | Kaizuka village of Odomari district | Solovievka site in Solovievka village | Pottery and one hafted iron spear, | 25.9 164
monument to a horse of Korsakov district Susuya and Okhotsk cultures
20. 21 Tobushi Jinja mae site Tobushi Jinja mae or Ranetoi Jinja | Solovyinaya a small village to the | Typical Towada and also Susuya | 26, 29 44
site in Ranetoi - a small place to | North of Lovetskoye in Nevelsky | pottery
the North from Tobushi, Honto dis- | district
trict (according to Kimura Shinroku,
artefacts were kept at school of
Tobushi)
21. 22 Tobushi site Tobushi gawa Ugan, Tobushi village | Lovetskoye - a northern part of | Surface collection of pottery and | 27-28 45-46
of Honto district Nevelsk town stone implements of the all types of
Susuya and Okhotsk cultures, and
also Epi-Jomon style decore.
22. 23 Tobushi 4-banchi site Tobushi 4-banchi site, Tobushi vil- | Lovetskoye-4, a valley site to the | surface collection of Susuya, | 29. 47
lage of Honto district east of Lovetskoye - a northern part | Towada, Enoura and Minami Kaizu-
of Nevelsk town ka types pottery and one unique
Early Neolithic pottery fragment
23. 24 Honto kaisuka site Honto kaisuka or Minamihama - | NEVELSK 2 site- excavated site in | excavations of the multilayer Susuya | 30-31. 60
cho Kaizuka in the southern part of | the southern part of Nevelsk town | to Okhotsk cultures and surface
Honto town collection of stone, bone implements
and pottery
24. 25 Tokonbo site Tokonbo site on the Japanese cem- | Kazakevitchi - a southern area of | Collection of Enoura type pottery | 32. 61-: 63?7
etery in the southern part of Honto | Nevelsk town from excavations of pits 1 and 2-
town stone, bone implements and pottery
25. 30 Towada site Towada gawa Sagan site in Towada | Pereputie 1 site in Pereputie- a | Surface sollection and test pits pot- | 33-34 104
village of Honto district place of a former village in the | tery and stone tools including etalon
Nevelsk district in the middle of the | Towada type and of Epi- Jomon
way from Nevelsk to Krylyon
26. 40 Shiranushi Shiranushi kaizuka and Shiranushi | Site of the river under the | Surface collection of pottery parts of | 35. 134-135
gawa Sagan under the castle of | Shironushi- Krylyonskoye gorodishe | Enoura type and a fragment of M.
Shiranushi in Shiranushi village of | (castle) in Nevelsky district Kaizuka
Honto district

table 1
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NN Of| In the " . Archaeological culture or In Niioka/Uta
sites | map of Site Japanese name and address Russian name and address period & content Box NO. Gawa
Sakhalin book
27. 39 Minami Shiranushi Minami Shiranushi site north to the | Teterevka river North side to the | surface collections of Towada pot- | 35 132
Shiranushi village of Honto district north from village of Krylyon in | tery
Nevelsky district
28. 38 Kita Shiranushi Kita Shiranushi site in Shiranushi | Fastovka river side to the north from | latest Enoura type pottery close to | 35 127-128
village of Honto district village of Krylyon in Nevelsky district | Minami K.
29. 28 Moshiro Moshiro kaizuka site in Moshiro | Poyuarkovo site in Poyarkovo village | fragments of Early Iron and Middle | 35 94
village of Honto district of Nevelsky district Age pottery, stone implements
30. 27 Kita Moshiro, Kita Moshiro site in Northern Moshir- | a site in a place of Ostrovki village | Pottery with rope and comb pattern | 35 93
o village of Honto district between Poyarkovo and Volkovo
villages of Nevelsky district
31. 26 Nayhoro Nayhoro site in the town of Nayhoro | A site of Gornozavodskoye-3 in the | Sony type pottery 35 72
slalom hill
32 37 Hiretomo, Hisitomo? Hishiku? Hisitomo village to the south from | A place in the mouth of Zamirailovka | Pottery fragment and broken axe 35 125
Sony and Kamoi, Honto district (Tuika) river, Nevelsk district
33. 42 Minami Kohama Kohama village near Krylyon cape in | A site a little to the north from | bottom of a vessel 35 Maybe 143
Rutaka district Krylyon cape in Aniva district,
34. 20 Ranetoi Ranetoi Kaizuka in Ranetoi village | Site in Solovyinaya village of Nevels- | 2 fragments of Enoura pottery 35 42
Honto district Ky district near Lovetskoye
35. 36 Akaragawa, Akara Kawaguchi site in Honto dis- | Neya site in of Nevelsky district in | Pottery fragments of Epi-Jomon | 35 124
trict between Sony and Siranushi in | Neya river between Kuznetsovo and | origin
Neya river Krylyon
36. 43 Hon-Kotan or Moto-kotan Possibly a site of Kita Kotan in | Possibly place of village near the | Towada and Susuya pottery frag- | 35 Try to look NO
Kaiba to main seaport village place | seaport in Moneron or Japanese | ments 137-142
or Japanese telegraph station telegraph station
37. 44 Kaiba To and Usu Kaiba island, site unknown, possibly | Island of Moneron, site unknown, | Susuya pottery fragment and one | 35 140
Japanese telegraph station (Usu?). | possibly Japanese telegraph station | stone artefact And two more collec-
And one more collection (Enoura | (Usu?). And one more collection | tions of Enoura pottery fragments
pottery) must be from main seaport | (Enoura pottery) must be from main | including one from Usu
village place seaport village place
38. 45 Koromo Kauru No information No information Pottery of Minami Kaizuka type 35 absent
39. 32 Nishi Urui Nishi Urui a living place North from | A site in Vindis (Enchishi) river North | One mattock made of andesite 35 112
Sony in Honto district from Kuznetsovo in Nevelsky dis-
trict
40. 31 Togushi Togushi kaizuka in Togushi small | A site in Kraynyaya- former village | Susuya, Towada, Enoura, M.Kaizuka | 35 110
village in Honto district in the river | in Selenga river in Nevelsky district | fragments of pottery
mouth, both sides
41, 29 Minami Nayoshi A site in the river mouth in Minami | Site of Shebunino-1 in Shebunino | Excavated Epi Jomon pottery frag- | 35 97
Nayoshi town in Honto district village in Nevelsky district ments
42. 2 Horona Horona is a small place near Naiba | Horona is a small place near Naiba | Iron spear point and a knife from Pit | 36.1 411 vol. 2
river in Otyai district between Naibuti | river in Dolinsk district between | dwelling
and Sakaehama Naiba bridge and  Starodubskoye
village
43. 56 Tobuchi Tobuchi site in the vicinity of Mur- | Muravievo 4 site site in the vicinity | Pottery of Epi Jomon, types ANIVA A | 36.2 Absent Possible
avievo village of Korsakov- Odomari | of Muravievo village of Korsakov- | and TOBUCHI, stone implements 1787
district in Busse lagoon shore not far | Odomari district in Busse lagoon
from the small pond (Tobuchi lake). | shore not far from the small pond
(Tobuchi lake).
44. 13 Ushiro Ushiro village of Esutoru district. Orlovo of Uglegorsk district Susuya and Enoura pottery and | 36.3 22
stone tools
45, 18 Anenai Anenai village of Mauka district. Berezhnoye of Kholmsk district very | A bone and Susuya and Towada | 36.4 absent
near to the south from Zyryanskoye, | pottery
to the south from the river of Sova
46. 19 Tarantomari Tarandomari village of Maoka dis- | Kalinino of Kholmsk district Susuya type adzes and pebble type | 36.5 365
trict net weights
47. 50 Derevka Maybe it is a spoiled Russian word- name of the village DAVYDOVKA ? | A point 36.6. absent
which was a small group of Russian peasants’ houses of the time before
1905 near Solovievka village
48. 33 Sony Kaizuka Sony village of Honto district Kuznetsovo-1- the site situated in | Pottery of Sony type and stone | 37.1 113
the mouth of the Kuznetsovka river | implements
in the sea side dune terrace in
Kuznetsoo village of Nevelsk district
49, 35 Sony sawa Site of Sony sawa. in Sony village of | Kuznetsovo-5, situated in the Sony | Pottery of Enoura type and one frag- | 37.2-37. | 117
Honto district river side near the place of its inflow | ment of Epi Jomon type 5
into the river of Kuznetsovka
50. 34 Sony Bokujo Sony Bokujo site situated in the road | Kuznetsovo-3-4 sites situated in the | Stone tools and pottery of Sony type | 38 115
and on the pasture hill in Sony | road (Kuznetsovo-4) and over the
village of Honto district. creek and the modemn ponds on the
pasture hill (Kuznetsovo-3) in Kuz-
netsovo village of Nevelsk district
51. 4 Otsunaoka Otsunaoka (Sakaehama chashi) is a | A part (loci 3) of the bigger site of | Stone tools and pottery of Sony type, | 39 42 232
part of the bigger site of Starodubs- | Starodubskoye 3 in the southern | more earlier type and of Susuya and
koye 3 in the southern part of Sa- | part of Starodubskoye village of | Okhotsk types
kaehama village of Otyai district Dolinsk district
52. 46 Rutaka site Rutaka Seikoji site in the Rutaka | Rutaka - Lutoga site near the former | Stone tools and pottery of Susuya | 43 375 vol. 2
river side in Rutaka town hospital in the river side in Aniwa | and Okhotsk types
town
53. | Odomari (precise place of the site unknown), Randomari (NO 359 vol. 2), Raichishi (NO 32 vol. 1), Towada (NO 104 vol. 1), Merei (NO 170 vol. 1, less possible 383 vol.2), Tarantomari (NO 365 vol. 2),

Otsunaoka (NO 232 vol. 1), Solovievka (NO 164 Vol 1.), Rakuma (absent), Enoura shell mound (NO 160 vol. 1), Higashi Taraika shell mound (NO 287-289 Vol 1.), Araguri (NO 175 vol. 1), Susuya (NO 161

vol. 1) artifacts are kept. Glass box 211 in the Red Brick House in Katahira

table 2 Prepared by Vasilevski Alexander A. Tuesday, 01 March 2005
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22113-2 Otsunaoka (Soni type) 221.18-2 Randomari (Susuya type)
Overall height, 10.0 cm. Overall height, 12.5 cm.

221.11-2 Tarantomari (Esutoru-Nabil type) 221.15-3 Kashiwahama (Enoura type)
Overall height, 11.2 cm. Overall height, 15.5 cm.

221.5-4 Randomari (Susuya-Towada type) 22112-2 Tarantomari (Towada or Enouratype)
Overall height, 12.5 cm. Overall height, 9 cm.

Plate 9
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221.20-2 Raichishi (Naiji type) 221.31 Higashi Taraika shell mound
Overall height, 16.5 cm. Length, 12cm

221.36 Susuya shell-mound 221.30-2 Susuya shell-mound
Lower row Left, 9.2 cm. Lower row 20.2 cm.

221.29-4 Enoura shell-mound 36.1-3 Horona
Right row, 13.2 cm. Lower row, 21.6 cm.

Plate 10
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Abstract. Early Triassic ammonoids (eight species of Kashmiritidae, Melagathiceratidae, Prionitidae,
Flemingitidae ? and Palaeophyllitidae ?) from Mt. Saikhan Undur Ovoo area, Khentey Province, Mongolia
are described in the first time. One new subgenus and one new species of the family Kashmiritidae
(subgenus Saikhanites and species Pseudoceltites (Saikhanites) khenteyensis) are proposed. The fauna
includes probable flemingitid ammonoids, common elements for Early Olenekian ammonoid faunas in both
the Tethys and Boreal realms. The Early Olenekian age is also confirmed by the presence of Juvenites
and prionitid ammonoids which closely resemble the Early Olenekian Gurleyites of the Tethys and
Arctoprionites of the Boreal realm.

The ammonoid fauna of Khentey Province, consisting mainly of Tethyan type, allows us to draw a
supposed Tethys-Boreal realm boundary during Early Triassic time between the Uda River (Khabarovsk
region) in the north and Khentey (Mongolia) and Bolshiye Churki Range (Amur area) in the south. The
presence of relatively rare typical Boreal elements in association with Tethyan ammonoids in the Olenekian
ammonoid faunas of Khentey, Bolshiye Churki Range and South Primorye seems to be one of peculiarities
of Olenekian sequences of peripheral parts of the Tethys. During Anisian time the Tethyan and Boreal
realms seemed to be more isolated than in the Olenekian.

The existence of the ammonoid-bearing marine Triassic in Mongolia supports the idea that the
Mongolia-Okhotsk Ocean between the Siberia and Mongolia-North China continents still existed during the

Triassic.

Introduction

The Mongolia-Okhotsk Belt is a collision zone between
the Siberia and Mongolia-North China continents, which had
been separated by the Mongolia-Okhotsk Ocean (Zonen-
shain et al., 1990). Opinion is divided as the time of the final
collision of these two continents, i.e. the closure of the
Mongolia-Okhotsk Ocean: the end of the Permian (e.g.,
Wang, 1986; Wang and Liu, 1991), Triassic (Sengér and
Natal'in, 1996), Triassic-Late Jurassic (Zonenshain et al,
1990), Early-Middle Jurassic (Zhao et al., 1990 ; Enkin et al.,
1992) and Middle Jurassic (Zorin et al., 1995, 1998 ; Zorin,
1999). Wang and Liu (1991) stressed that the sediments
changed from marine to terrestrial in Late Permian and
Mesozoic marine sediments are lacking in the Mongolia-
Okhotsk Belt. On the other hand, the Mesozoic collision
concepts are supported by the paleomagnetic data and
widely distributed subduction-related Mesozoic volcano-
plutonic rocks along the belt. Triassic-Jurassic shallow
marine sediments of the Onon and Aga-Borzya Zone
(Zonenshain et al., 1990; Zorin et al., 1995, 1998 ; Zorin,
1999), distributed in the Russia-China-Mongolia border area,
are circumstantial evidences for the surviving of the ocean
between these two continents, although no Mesozoic
ophiolite has been known from the Mongolia-Okhotsk Belt

in Mongolia. Shallow marine ammonoid-bearing Triassic
strata have also been known in the Khentey Province of
northeast Mongolia (Zonenshain et al., 1971; Badarch et al.,
2002). This ammonoid-bearing Triassic is important for
considering the closure time and the extent of the Mongolia-
Okhotsk Ocean as well as for discussing details of Triassic
ammonoid paleobiogeography of northeast Asia. Particu-
lars about the Triassic ammonoid fauna, however, have not
yet been described.

This paper contains a description of the Triassic am-
monoid fauna recovered from the southern ridge of Mt.
Saikhan Undur Ovoo of Khentey Province, Mongolia, and
discussion on the biostratigraphic, paleobiogeographic and
paleogeographic significances of the fauna.

Geological setting

In Mongolia marine Triassic strata with ammonoids have
been known from two areas in the Khentey mountain region :
the Mt. Saikhan Undur Ovoo area of Khentey Province and
Chonyn Khudag area of Dornod Province. The Mt. Saikhan
Undur Ovoo area is located in the Jargarant River basin,
which is the upstream area of the Onon River (Fig.1A). The
Triassic of the area was first studied by Zonenshain et al.
(1971) and later examined minutely by Akjigitov and Batmun-
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Figure 1.
Mongolia (B) (from Akjigitov and Batmunkh, 1985).

kh (1985). Near Mt. Saikhan Undur Ovoo, north of Khentey
village, Umnudelger, Khentey Province the Triassic covers
unconformably the Permian sandstone and mudstone and
Permian granite (Fig.1B). It attains more than 1,000 m in
thickness and consists of basal sandstone, thick sandstone,
thick mudstone and their alternating beds. Full section
around Mt. Saikhan Undur Ovoo area (Zonenshain et al.,
1971) is as follows :

1. Basa| Cong|omerate ................................. 20m
2. Gray and pink gray, cross-bedded sandstone

............................................................ 30 m

3. Black siltstone, with intercalated sandstone 20 m
4, Gray sandstone, with beds of black siltstone

......................................................... 300 m

5. Black to dark gray mudstone and sandstone40 m

6. Gray SANASIONE ++cevverrerrerrasriiriiiiiiiiiiiinnnns 20m

7. Black siltstone, with bivalves ---+----coeeeeeeennns 30m

8. Gray, thin-bedded, siliceous sandstone, with beds

of b|ack mudstone ................................. 100 m

9. Dark gray, carbonaceous mudstone, with bivalves

and ammonoids ....................................... 5m

10. Black mudstone and sandstone --------------- 250 m

11. Alternating beds of dark gray sandstone, mudstone

and Si|tstone .......................................... 10m

Index map (A) and geological map of the area around Mt. Saikhan Undur Ovoo, Umnudelger, Khentey Province,

12. Dark gray, fine-grained tuff -------cooeeeeenennees 10m
13. Alternating beds of black mudstone, siltstone and
Sandstone ............................................. 250 m

14. Pink gray sandstone and black siltstone ---150 m.

We collected many ammonoid fossils in association with
small bivalves from the calcareous sandy mudstone of this
unnamed Triassic formation, which is the bed 9 of Zonen-
shain et al. 1971), distributed on the southern ridge of Mt.
Saikhan Undur Ovoo (109°37'49”E, 48°13'16”N).

Age of the fauna

Zonenshain et al. (1971) listed such ammonoid species as
Euflemingites romundari Tozer, Anasibirites cf. ehimensis
Bando, A. ? sp., Prosphingites aff. ovalis Kiparisova and
Anakashmirites sp. from bed 9 and concluded that the age of
the fauna is Olenekian. The ammonoid specimens, how-
ever, have not yet been described.

Investigated mollusc collection by us from the southern
ridge of Mt. Saikhan Undur Ovoo, Umnudelger (Khentey
Province, Mongolia), is represented by eight ammonoid
species of five genera belonging to Kashmiritidae, Melagath-
iceratidae, Prionitidae, Flemingitidae ? and Palaeophyl-
litidae ? families, one nautiloid species and some other small
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bivalves. These specimens were collected from small
outcrops belonging to bed 9 of Zonenshain et al. (1971) and
loose blocks nearby. The loose blocks were distributed in a
narrow area (several meters square) on the ridge and show
same lithology as those of outcrops consisting of calcareous
sandy mudstone with thin sandstone beds. In addition
some of ammonoids (for instance, Kashmiritidae and Flemin-
gitidae ? ; Palaeophyllidae, Kashmiritidae and Prionitidae)
were found in same blocks. Therefore, we have every
reason to believe that collected ammonoids of the locality
were contemporary.

Kashmiritidae (Pseudoceltites) is a predominant element in
the ammonoid fauna of Mt. Saikhan Undur Ovoo. It com-
prises Pseudoceltites (Saikhanites) khenteyensis subgen. and
sp. nov. and Pseudoceltites (Saikhanites) sp., so we call the
ammonoid bed as the Pseudoceltites (Saikhanites)
khenteyensis Bed. All typical kashmiritid ammonoids
(Pseudoceltites, Anakashmirites, Kashmirites, Eukashmirites,
Hanielites) are known only from the Olenekian (late Early
Triassic) strata (Zakharov, 1978). Shevyrev (1986) concluded
that some kashmiritids (Metophiceras, Tompophiceras, Hypo-
phiceras) appeared in Induan (early Early Triassic) time, but
we incline to consider Tompophiceras to be a constituent of
Dzhulfitidae (Zakharov, 2002), and Metophiceras and Hypo-
phiceras to be of Xenodiscidae (Dagys and Ermakova, 1996 ;
Zakharov, 2002). The present study is based on about 21
adult and some juvenile kashmiritid ammonoids
(Pseudoceltites) described as representatives of the new
subgenus Saikhanites. Zakharov (1978) expected that the
genus Anakashmirites is the kashmiritid with most primitive
suture. But Pseudoceltites (Saikhanites) seems to be the
most “primitive” group of Kashmiritidae originated, apparent-
ly, at the beginning of the Olenekian (Fig.2), because
Saikhanites has a goniatitic suture-line. The subgenus
Pseudoceltites is known only from the upper Olenekian.
The ancestral group for kashmiritid ammonoids is still un-
known. In its suture construction the envisioned ancestral
group seems to be somewhat more primitive than known
xenodiscid, ophiceratid and dzhulfitid ammonoids.

Mt. Saikhan Undur Ovoo species of the family Melagath-
iceratidae (Juvenites sp. and Melagathiceratidae gen. and
sp. indet.) closely resemble some Early Olenekian melagath-
iceratids from the Euflemingites romunderi Zone of Biritish
Columbia (Tozer, 1994) and Hedenstroemia bosphorensis and
Anasibirites nevolini Zones of South Primorye.

Species of the family Prionitidae are Olenekian, mainly
Early Olenekian in age. Prionitids from the area are poorly
preserved and, therefore, not determined in generic and
specific levels, but most closely resemble some Early
Olenekian (Smithian) Arctoprionites from the Anawasatchites
tardus Zone of British Columbia (Tozer, 1994), Early Olenek-
ian Gurleyites from the Owenites egrediens Beds of Timor
(Welter, 1922) and Anasibirites nevolini Zone of South Primor-
ye (Zakharov, 1968).

In the Mt. Saikhan Undur Ovoo fauna, six mollusc shells
and their fragments with spiral sculpture were recognized ;
they seem to be flemingitid ammonoids (Euflemingites and
Flemingites). Euflemingites is a common element for the
Early Olenekian Hedenstroemia and Anasibirites Beds of the
Tethys and Euflemingites romunderi Zone of the Boreal
realm. Flemingites, differing from Euflemingites by having
radial sculpture, is known from the Hedenstroemia Beds of
the Lower Olenekian.

One ammonoid shell from the area, identified as Ana-
xenaspis ? sp., most resembles Anaxenaspis kraffti Tozer
(ribbing shells) from the Euflemingites romunderi Zone of
Arctic Canada (Tozer, 1994).

We incline to the Early Olenekian age for the
Pseudoceltites (Saikhanites) khenteyensis Bed of Khentey
Province in Mongolia, as with Zonenshain et al. (1971).
Because it contains Early Olenekian Juvenites and some
prionitid ammonoids closely resemble Early Olenekian Gur-
leyites of the Tethys and Arctoprionites of the Boreal realm,
and yields probable representatives of the Early Olenekian
genera Euflemingites and Flemingites. Therefore, we corre-
late the Pseudoceltites (Saikhanites) khenteyensis Bed of
Mongolia with the Hedenstroemia bosphorensis (upper part)
and Anasibirites nevolini Zones of South Primorye (Zakharov,

Pseudoc. (Saikhanites)

Induan Olenekian Anisian
Lower Upper
(Ayaxian) (Russian)
fj? Hanielites
- 'Kashmirites

Anakashmirites

N—r— Eukashroirites
Pseudoc. (Pseudoceltites)
i‘w

] Pseudoceltites (two subgenera)

Figure 2. Chart showing the Kashmiritidae phylogeny and range of Olenekian kashmiritid genera and subgenera.
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1997) ; Hedenstroemia bosphorensis (upper part) and
Anasibirites onoi Zones of Bolshiye Churki Range in Amur
area (Okuneva, 1990); Owenites-Aspenites Zone (upper
part) of the Iwai Formation at Iwai, near Tokyo (Sakagami,
1955 ; Kummel and Sakagami, 1960 ; Bando, 1964), Anasibir-
ites Zone of the Taho Formation in Shikoku (Yehara, 1926 ;
Spath, 1934 ; Shimizu, 1932 ; Shimizu and Jimbo, 1933),
Japan ; Flemingites-Euflemingites (upper part) and Anasibir-
ites Zones of the Anhui Province in South China (Tong et al.,
2004) ; Hedenstroemia hedenstroemi (upper part) and An-
awasatchites tardus Zones of the Verkoyansk and Kolyma
areas in Siberia (Popow, 1961 ; Zakharov, 1978, 1996 ; Dagys
and Ermakova, 1993); and the Euflemingites romunderi and
Anawasatchites tardus Zones of Arctic Canada (Tozer, 1994)
(Fig. 3).

Paleobiogeography of the fauna

Kashmiritid genera, except for Kashmirites, are typical
Tethyan faunistic elements of Olenekian age. Species of
the genus Kashmirites were also widely distributed in the
Tethys, but some of them have been found in the Lower
Olenekian (Smithian) Euflemingites romunderi and Wasat-

chites tardus Zones of the Boreal realm (Tozer, 1994). Most
of species of the Olenekian family Melagathiceratidae were
distributed in both the Tethys and Boreal realms, but only
species of the genus Proharpoceras are exclusively Tethyan
ones. A part of prionitid genera (Hemiprionites, Gurleyites,
? Albanites and ? Proavites) has been found only within the
Tethys, the rest (Prionites, Anasibirites and Wasatchites) in
both the Tethys and the Boreal realms, but only two genera
(Arctoprionites and Anawasatchites) (Tozer, 1994) were dis-
covered in the Boreal realm. Prionitids from Mongolia are
poorly preserved, but, as already stated previously, closely
resemble Arctoprionites and Gurleyites. Euflemingites is a
common element for both the Tethys and Boreal realms.
On the other hand, Flemingites is restricted in the Tethys.
Five genera (Burijites, Paleophyllites, Eophyllites, Ussuriphyl-
lites and Schizophyliites) belonging to the Palaeophyllitidae
have been discovered from the Tethys, but the rest (Ana-
xenaspis and Leiophyllites) from both the Tethys and Boreal
realms. Anaxenaspis ? sp. from the Mt Saikhan Undur
Ovoo area most resembles Anaxenaspis kraffti Tozer (ribbing
shells) from Arctic Canada, as mentioned earlier.

Thus the Olenekian ammonoid fauna from Mt. Saikhan
Undur Ovoo, Khentey Province is fundamentally a Tethyan
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type and the northeast Mongolia is considered to have
belonged to the Tethyan faunal province during the Early
Triassic. The ammonoid fauna, however, contains rare
elements of the Boreal realm. The meaning of existence of
the Arctic elements will be discussed in the next chapter.

Supposed position of the northern edge of the Tethys
in Early Triassic time

Early Triassic ammonoid faunas of the Boreal type within
the Northeast Russia area have been known from Taimir,
Olenek Gulf area, Olenek River basin, Buur River basin, Lena
River (lower reaches), West Verkhoyansk area, East Verk-
hoyansk area, Indigirka River (upper reaches), the origins of
Kolyma River (Kenyelichi), Okhotsk (Taigonos) area, Zeya
River (upper reaches) basin (Keyserling, 1845 ; Mojsisovics,
1886, 1888 ; Kiparisova and Popow, 1956 ; Popow, 1956,
1957, 1958, 1961 ; Domokhotov, 1960 ; Lazurkin and Korchin-
skaya, 1963 ; Vozin and Tikhomirova, 1964 ; Vavilov, 1964,
1965, 1967, 1969 ; Zakharov, 1969, 1970a, 1970b, 1971, 1974,
1978, 2002 ; Zakharov and Khudolozhkin, 1969 ; Vavilov and
Lazovsky, 1970 ; Korostelev, 1972 ; Arkhipov, 1974 ; Zakhar-
ov et al., 1975 ; Vavilov and Zakharov, 1976 ; Bytchkov et al.,
1976 ; Dagys et al, 1979; Ermakova, 1981; Dagys and
Ermakova, 1988, 1990, 1996). The southern boundary of the
Boreal realm is indicated to be situated not more northerly
than the upper reaches of Uda River (Amur River basin) (Fig.
4), where Olenikites sp. (identified by one of the authors, Y.D.
Zakharov), typical element of the Boreal Late Olenekian
ammonoid fauna, was collected by E.P. Brudnitskaya. The
occurrence of Boreal Olenikites in Bolshiye Churki Range,
Low Khingan, another, more southern, area of the Amur River
basin (Okuneva, 1990) has not been confirmed.

In eastern Asia only three regions with northern Tethyan
Early Triassic ammonoid fauna had been known till now :
Japan (Kitakami, Shikoku, Iwai, Nakano-tani) (Bando, 1964),
South Primorye (Diener, 1895 ; Kiparisova, 1961 ; Zakharov,
1968, 1978, 1996, 1997 ; Zakharov et al., 2002, 2003, 2004 ;
Markevich and Zakharov, 2004 ; Burij and Zharnikova, 1981)
and Bolshiye Churki Range (Khabarovsk region, Lower
Khingan terrane of the southern part of the Bureya Massif)
(Bobylev and Okuneva, 1967 ; Okuneva, 1976, 1990 ; Zak-
harov, 1978). South Primorye and Bolshiye Churki Range
seem to belong to a single faunistic province during the Early
Triassic, because their Lower Triassic sequences are char-
acterized by the same ammonoid species, such as Gyronites
subdharmus Kiparisova, Dieneroceras chaoi Kiparisova, Ar-
ctoceras septentrionale (Diener), Meekoceras boreale Diener,
Prosphingitoides ovalis (Kiparisova), Parahedenstroemia
nevolini (Burij and Zharnikova) and Euflemingites prinadai
(Kiparisova) (Okuneva, 1990), and by very similar species of
such genera as Churkites, Wasatchites, Tirolites, Ar-
nautoceltites and Subcolumbites (Okuneva, 1990 ; Zakharov,
1978 ; Markevich and Zakharov, 2004).

In the northern edge of the Tethys the Early Triassic
ammonoid fauna consists mainly of the following genera,
which have not been recovered for certain in the Boreal
realm : Ussuria, Parussuria, Metussuria, Parahedenstroemia,
Epihedenstroemia, Churkites, Khvalinites, Dieneroceras, Pro-

sphingitoides, Pseudoprosphingites, Zhitkovites, Ar-
nautoceltites, Owenites, Gyronites, Gurleyites, Inyoites, Gur-
leyites, Palaeokasachstanites, Proharpoceras, Hellenites,
Neocolumbites, Columbites, Subcolumbites, Procolumbites,
Prenkites, Preflorianites, Pseudoceltites, Amphistephanites,
Tirolites, Bandoites, Tchernyschevites and Flemingites (‘F.”
reticulatus Tozer from British Columbia seems to be a repre-
sentative of different genus). This is a strong argument in
favor of significant isolation of the Boreal realm in the Early
Triassic. At the same time the upper sequences of the
Lower Triassic in both South Primorye (Zakharov, 1968 ;
Zakharov et al., 2005) and Kitakami (Ehiro, 1993 : described
as Keyserlingites) contain ammonoids Olenekoceras, which
is absent in other areas of the Tethys, but very typical for the
Olenikites spiniplicatus Zone of Arctic Siberia. Some
Keyserlingitids, closely resemble Olenekoceras, but with
strong bituberculate sculpture, seem to be representatives of
a new genus. We consider that “Keyserlingites” miroshni-
kovi Burij and Zornikova from South Primorye (Zakharov,
1968) and “K.” stephensoni from Idaho (Kummel, 1969) are
representatives of a new genus of the family Keyserlin-
gitidae. Besides, basal beds of the Olenekian in South
Primorye yield very rare representatives of the genus Heden-
stroemia, which is common for the Lower Olenekian in the
Boreal realm and Himalayas, but absent in the tropical part
of the Tethys (we do not agree with Shevyrev (1986) that
Meshedenstroemia Zhao is a synonym of the Hedenstroemia
Waagen). In the Tirolites Beds of South Primorye the
ammonoid Bajarunia was discovered (Zakharov, 1978), which
usually common for the Lower Triassic of Arctic Siberia
(Dagys, 1984). These facts show that the Boreal and Tethys
realms had nevertheless more or less short-term connec-
tions during Olenekian time. The presence of Heden-
stroemia, Olenekoceras and, apparently, Bajarunia in associa-
tion with typical Tethyan ammonoids seems to be one of
peculiarities of Lower Triassic sequences of peripheral parts
of the Tethys.

The newly described Early Triassic ammonoid fauna from
Mt. Saikhan Undur Ovoo, Khentey Province in Mongolia
allows us to expect the Tethys-Boreal realm boundary was
located just north of the Khentey area and Bolshiye Churki
Range. Because, the Mt. Saikhan Undur Ovoo ammonoid
fauna is fundamentally a Tethyan type, but contains rare
elements of the Boreal realm, same as those from Bolshiye
Churki Range and South Primorye.

During Anisian time the Tethyan and Boreal realms
seemed to be more isolated than in the Olenekian.
Because, Boreal elements are more rare in the Anisian
ammonoid assemblages in the Tethys. For example, the
earliest Anisian ammonoid fauna of South Primorye is com-
posed mainly of Tethyan genera, and contains only a single
typical Boreal-type element, Arctohungarites (Zakharov,
1968 ; Zakharov and Rybalka, 1987). Outside of the Boreal
realm representatives of Arctohungarites are also known in
the Lower Anisian of Central Qinghai, China (He et al., 1986 ;
Shevyrev, 1995). The genus Arctohungarites originated,
apparently, at the beginning of the Anisian in the Tethys and
migrated later (mainly in middle Early Anisian) to high lati-
tudes.
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Locality of the
Boreal-type ammonoids

Locality of the
(o] Tethyan-type ammonoids

Supposed realm boundary
(in recent geography)

Figure 4. Main ammonoid localities and supposed position of the Tethys-Boreal realm boundary in northeast Asia during

Early Triassic time.

1 - Taimir, 2 - Olenek Gulf, 3 - Olenek River (lower reaches), 4 - Buur River basin, 5 - Lena River (lower

reaches), 6 - Western Verkhoyansk area, 7 - Eastern Verkhoyansk area, 8 - Indigirka River (upper reaches), 9 - Kolyma River
basin (Kenijelichi), 10 - Okhotsk (Taigonos) area, 11 - Uda River basin, 12 - Japan (Kitakami), 13 -Bolshiye Churki Range, 14 -

South Primorye, 15 - Khentey (Mongolia).

Paleogeographic significance of the fauna

The Pseudoceltites (Saikhanites) khenteyensis Bed in the
Mt. Saikhan Undur Ovoo area, Khentey Province is inter-
calated in the thick terrigenous clastic sequence of un-
named Triassic formation, which is widely distributed in the
area. The widely distributed marine Olenekian strata offer
us a circumstantial evidence for the existence of the
Mongolia-Okhotsk Ocean in the Mongolia-Okhotsk Belt of
Khentey Province at least during the Early Triassic time.

The Olenekian strata of the Mt. Saikhan Undur Ovoo area
and of the Bolshiye Churki Range, to the east of Khentey
Province, are considered, probably, to be deposited on the
northern continental shelf of the Mongolia-North China
continent of Zonenshain et al. (1990), because these local-
ities belonged to the northern peripheral zone of the Tethyan
ammonoid faunal realm as discussed above. Since the
southern part of Mongolia and Inner Mongolia already chan-
ged to the continental environment in Late Permian time
(Wang and Liu, 1991), the warm water current from the low
latitudinal part of Tethys or Panthalassa must have flowed
into the Mt. Saikhan Undur Ovoo area through the South
Primorye and Bolshiye Churki Range area. Accordingly the
northern continental margin of the Mongolia-North China
Continent is considered to had extended east to west or
east-southeast to west-northwest, not northeast to south-
west. This reconstruction of continental arrangement is the

same as those of Zorin et al. 1998) and Zorin (1999), mainly
based on the paleomagnetic data (Zhao et al., 1990 ; Pruner,
1992).

Systematic Description

By Y.D. Zakharov and M. Ehiro

All specimens described here were collected from the
Lower Olenekian Pseudoceltites (Saikhanites) khenteyensis
Beds at the southern ridge of Mt. Saikhan Undur Ovoo,
Umnudelger area, Khentey Province, Mongolia, and are
stored in the Tohoku University Museum, Sendai, Japan.

Order Ceratitida Hyatt, 1884
Superfamily Dinaritoidea Mojsisovics, 1882
[nom. transl. Shevyrev, 1968 (ex Dinaritidae Mojsisovics,
1882)]
Family Kashmiritidae Spath, 1930
Genus Pseudoceltites Hyatt, 1900

Pseudoceltites : Hyatt, 1900, p. 558 ; Spath, 1934, p.239;
Arkell et al,, 1957, p. L142; Kiparisova and Popow, 1958, p.
31; Kummel, 1969, p. 437, Shevyrev, 1986, p. 88 (pars).

Type species. —Celtites multiplicatus Waagen, 1895 ; Upper
Ceratite Limestone of the Salt Range.
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Composition.—1. Subgenus Pseudoceltites Hyatt, 1900 ;
2. Subgenus Saikhanites Zakharov and Ehiro, subgen. nov.

Subgenus Saikhanites Zakharov and Ehiro, subgen. nov.

Type species. —Pseudoceltites (Saikhanites) khenteyensis sp.
nov. ; Lower Olenekian of Mongolia.

Diagnosis.—Shell discoidal, evolute, sculptured like
Pseudoceltites. Distinguished from subgenus
Pseudoceltites by having goniatitic suture-line (or ceratitic
one with very small denticulations).

Species assigned.—Two species : Pseudoceltites (Saik-
hanites) khenteyensis sp. nov. and Pseudoceltites (Saik-
hanites) sp. from Lower Olenekian of Mongolia.

Etymology.—Name from Mt. Saikhan Undur Ovoo (Mon-
golia).

Pseudoceltites (Saikhanites) khenteyensis Zakharov
and Ehiro, sp. nov.

PI. 1, Figs.1-20

Materials. —IGPS coll. cat. no. 109651 (holotype) and para-
types : IGPS coll. cat. no. 109652-109670.

Description.—Shell discoidal, evolute, venter broadly
rounded (Pl. |, Figs. 13c, 14c, 17¢, 18c, 20c), flattened at inner
whorls (Pl. I, Fig. 6b), with rounded ventral shoulders; um-
bilicus very wide with rounded umbilical edge. Broad folds
extending across the venter from the prominent parts of ribs
located at the ventro-lateral area. The flattened lateral
areas bear strong radial ribs that begin on umbilical shoulder
and become significantly thicker at ventral shoulder.

Sutures shown in Figure 5. Three lateral saddles at the
external part of the suture. The large first lateral saddle lies
near the ventral shoulder, the smaller second lateral saddle
lies near umbilical shoulder and smallest one on the umbili-
cal wall. Suture goniatitic, no denticulations at the base of
U-shaped lobe, the smaller next lobe locates on the umbili-
cal shoulder.

Comparison.—The present species most resembles
Pseudoceltites (Pseudoceltites) cheneyi Kummel (1969, p.

Measurements (mm)
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Figure 5. Suture lines of Pseudoceltites (Saikhanites)
khenteyensis sp. nov. A, IGPS coll. cat. no. 109651 (holotype),
at H=6.9 mm; B, IGPS coll. cat. no. 109657, at H=5.8 mm
Pseudoceltites (Saikhanites) khenteyensis Bed on the southern
ridge of Mt. Saikhan Undur Ovoo, Umnudelger, Khentey
Province.

438, pl. 44, figs. 4-11) from the Upper Olenekian Thaynes
Formation, the Columbites Zone, of southeastern Idaho, but
differing in its somewhat more evolute shell and simpler
(goniatitic) suture-line.

Distribution. —Mongolia, Lower Olenekian.

Etymology. — The name from Khentey Province (Mongolia).

Pseudoceltites (Saikhanites) sp.
PL. 1l, Figs.1-9

Materials.—Nine poorly preserved specimens and some
juvenile shells and shell fragments, IGPS coll. cat. no.
109671-109679.

Description. — Shell discoidal, from semi-evolute to evolute,
laterally compressed ; venter rounded, with rounded ventral
shoulders ; umbilicus wide with abruptly rounded umbilical
edge. Very weak folds across the venter extending from the
prominent parts of ribs located at the ventro-lateral area.
Flanks covered with strong radial ribs that begin on umbilical
shoulder and become significantly thicker at ventral shoul-
der.

Specimen number

(IGPS coll. cat. no,) D H w U H/D w/D u/D
100651 (holotype) 348 11.0 f 161 0.31 . 0.46
100652 5947 1227 - 349 0.21? - 0,597
Same specimen 48.2 12.0? - 23.6 0.25? - 0.49
100653 517 137 _ 245 0.26 . 047
100654 ca. 47 180 - ca.28 038 - 0.60-+
100655 39.0 11.0 . 190 0.28 - 0.49
100656 33.3 96 . 145 0.29 . 0.44
100657 278 877 - 147 031 - 053
100658 26.1 88 - 12.7 0.34 - 0.49
109659 - 6.2 5.6? f - 0.28? -
109660 192 5.27 f 88 027 B 046
100661 179 6.0 - 8.1 0.34 - 045
100662 174 43 3.2? 97 025 0182 056
100663 149 5.0 f 6.6 0.34 - 0.44
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Specimen number

(IGPS caoll. cat. no.) D H w u H/D W/D u/D
109671 425 14.9 - 184 0.35 - 043
109672 42.0 13.6 11.0? 17.2 0.32 0.267 0.41
109673 26.7 8.0 - 111 0.30 - 0.42
109674 24.2 9.3 - 9.0 0.38 - 0.37
109675 241 94 - 10.3 0.39 - 043
109676 9.9 3.2 227 3.7 0.32 0.22? 0.37
U Material. —One poorly preserved specimen, IGPS coll. cat.
' no. 109680.
| Description. —Small semi-evolute shell with arched venter
and flattened flanks. Ventral shoulders rounded ; umbilicus
Vv rather narrow with abruptly rounded umbilical edge. Venter
and flanks ornamented with numerous radial constrictions
| and ribs.
Suture-line unknown.
I Comparison.—The most closely comparable species is
Juvenites needhami Tozer (1994, p. 54, pl. 22, figs. 5, 6) from
the Lower Olenekian (Smithian). The main difference is that
the Mongolian specimen has more involute shell. But fur-
Imm ther comparison is impossible because of lacking data of
— 1 suture-line of the described species.
Figure 6. Suture lines of Pseudoceltites (Saikhanites) sp., Distribution. —Mongolia, Lower Olenekian.
IGP_S cqll. cat. no. 109676, at H=3.9 mm; Pse_udoce/tites Melagathiceratidae gen. and sp. indet.
(Saikhanites) khenteyensis Bed on the southern ridge of Mt.
Saikhan Undur Ovoo, Umnudelger, Khentey Province. PL. Il, Figs. 22a, b
Suture lines shown in Figure 6. Suture goniatitic. Two Material. —One poorly preserved specimen, IGPS coll. cat.
lateral saddles at external part of the suture. Lower and ~ NO.109681.
broad first lateral saddle lies near the ventral shoulder and Description. —Small semi-evolute shell with broadly arched
the smaller second lateral saddle on the umbilical shoulder. ~ Vventer; venter joining with short flanks without ventral shoul-
Ufshaped lobe between them; the smaller next lobe ders ; umbilicus rather narrow with abruptly rounded umbili-
locates, apparently, on the umbilical edge. cal edge. Venter and flanks ornamented with numerous
Comparison. —This species is very similar to radial constrictions and ribs, having small tubercles on the
Pseudoceltites (Saikhanites) khenteyensis sp. nov. de-  umbilical edge.
scribed above, but differs by having more involute shell and Suture-line unknown.
broader lateral saddles of the suture. Comparison.—Similar fossils were recently collected by
Distribution. _Mongoﬁa, Lower Olenekian_ Y.D. Zakharov in Lower Olenekian sequences of the Heden-
stroemia bosphorensis and Anasibirites nevolini Zones of the
Family Melagathiceratidae Tozer, 1971 Abrek and Artyom sections of South Primorye. They seem
Genus Juvenites Smith, 1927 to belong to a new genus and new species of the family
Type species. —Juvenites kraffti Smith, 1927 Melagathiceratidae, which have not been described yet.
Distribution. —Mongolia, Lower Olenekian.
Juvenites sp.
PL I, Fig. 21
Measurements (mm)
Specimen number
(GPS coll cat noy P H w U H/D w/D u/D
109680 19.17? 8.8 - - 0.46? - -
Measurements (mm)
Specimen number
(I(?PS coll. cat. no.) D H w U H/D W/D u/b
109681 5.8? 257 5.1 2.0 0.43? 0.88 0.34?
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Superfamily Meekoceratoidea Waagen, 1895
[nom. transl. Spath, 1934 (ex Meekoceratidae Waagen,
1895)]
Family Prionitidae Hyatt, 1900

Prionitidae gen. and sp. indet.
Pl. I, Figs.10-13

Materials. — Six poorly preserved specimens, IGPS coll. cat.
no. 109682-109685.

Description.—Shell discoidal, from semi-involute, laterally
compressed ; venter apparently tabulate with abruptly
rounded ventral shoulders; umbilicus rather narrow with
rounded umbilical edge. Umbilical and central parts of the
flanks covered with strong radial ribs, slightly curved in the
middle parts of the flank.

Sutures shown in Figure 7. First lateral saddle somewhat
lower then the second one ; U-lobe with seven denticles at
its base and in the lower part of a wall ; middle and umbilical
parts of the suture-line not preserved.

Comparison.—This species resembles some Olenekian
representatives of the family Prionitidae (Gurleyites and
Arctoprionites). From Gurleyites armatus (Welter) from the
Lower Olenekian Owenites egrediens Beds (Block “P”) in
Timor (Welter, 1922, p. 135, pl. 166) and Anasibirites nevolini

e
Y

lcm
N —

Figure 7. Suture lines of Prionitidae gen. and sp. indet.,
IGPS coll. cat. no.109682, at H=28.6 mm ; Pseudoceltites
(Saikhanites) khenteyensis Bed on the southern ridge of Mt.
Saikhan Undur Ovoo, Umnudelger, Khentey Province.

Measurements (mm)
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Zone of South Primorye (Zakharov, 1968, p. 127, pl. 23, fig. 9)
it differs in having somewhat more evolute shell and more
denticulated U-lobe ; from Arctoprionites williamsi Tozer
from the Lower Olenekian (Smithian) Anawasatchites tardus
Zone of British Columbia (Tozer, 1994, p. 83, pl. 34, Fig. 1-4) it
is distinguishable by lacking the bullae near the umbilical
margin ; from Arctoprionites prontchischevi Zakharov from
the Upper Olenekian Olenikites spiniplicatus Zone of Arctic
Siberia (Zakharov, 1978, p.183, pl. 11, Fig. 3, 4) differs by
different proportions of the lateral saddles: the first lateral
saddle of Mongolian species is somewhat lower than its
second lateral saddle.
Distribution.—Mongolia, Lower Olenekian.

Superfamily Ussuritoidea Hyatt, 1900
[nom. transl. Zakharov, 1979 (ex Ussuritidae Hyatt, 1900)]
Family Flemingitidae Hyatt, 1900
Genus Flemingites \Waagen, 1892

Type species. — Ceratites flemingianus de Konick, 1863
Flemingites ? sp. indet.
Pl 1l, Figs. 14, 15

Materials.— Two poorly preserved specimens, IGPS coll.
cat. no. 109686, 109687 .

Description. — Shell discoidal, evolute, with rounded ventral
shoulders ; flanks laterally compressed ; umbilicus wide,
with rounded umbilical edge ; surface ornamented with reg-
ular spiral ridges and radial ribs, folds and rare constrictions.

Suture-line unknown.

Comparison.—This species resembles some flemingitid
ammonoids from the Lower Olenekian Hedenstroemia bos-
phorensis Zone of South Primorye described as Flemingites
radiatus Waagen (Zakharov, 1968, p. 86, pl. 15, Fig.2), but
differs in having more evolute shell.

Distribution. —Mongolia, Lower Olenekian.

Genus Euflemingites Spath, 1934
Type species. —Flemingites guyerdetiformis Welter, 1922
Euflemingites ? sp. indet.
PI.1l, Figs.16-19

Materials.—Four fragmental shells, IGPS coll. cat. no.
109688-109691.
Description. —Shell discoidal, with diameter less than 40

Specimen number

(IGPS caoll. cat. no.) D H w U H/D w/D u/b
109682 807 37? 10? 18.8? 0.467? 0.13? 0.24?
109683 777 39.2? - 12.8? 0.51? - 0.17?
109684 58.3 28.87 - 129 0.49? - 0.22
109685 485 22.1 - 14.0 0.46 - 0.29

Measurements (mm)
Specimen number

(IGPS caoll. cat. no.) b H w U H/D w/D u/D

109686 132 4.8 25?7 6.2 0.36 0.19? 0.47
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Measurements (mm)

Specimen number
(IGPS coll. cat. no.) D H U H/D W/D u/D
109688 30.57 12.6 104 0.4 - 0.34

mm, semi-evolute, with rounded venter and ventral shoul-
ders; flanks laterally compressed ; umbilical edge rounded ;
surface with strong, regular spiral ridges, but no radial
ornamentation.

Suture-line unknown.

Comparison.—In view of its shell form and sculpture
ornamentation this species resembles Euflemingites prynadai
(Kiparisova) from the Lower Olenekian Hedenstroemia bos-
phorensis Zone of South Primorye (Kiparisova, 1961, p. 76, pl.
15, Fig. 1) and Euflemingites romundari Tozer from the Lower
Olenekian (Smithian) Blind Fiord Formation of Arctic Canada
(Tozer, 1994, p. 72, pl. 25, Fig. 4 and 5). From Euflemingites
cf. tsotengensis Chao from the Flemingites-Euflemingites
Zone of the Yinkeng Formation (Tong et al., 2004, p. 200, pl.
2, figs.13-15) it differs by more involute shell and stronger
spiral ridges.

Distribution.—Mongolia, Lower Olenekian.

Family Palaeophyllitidae Popow, 1958
Genus Anaxenaspis Kiparisova, 1956

Type species. — Xenaspis orientalis Diener, 1895
Anaxenaspis ? sp.
PL. I, Fig. 20

Material. —One poorly preserved specimen, IGPS coll. cat.
no. 109692.

Description. —Shell discoidal, semi-evolute ; flanks gently
convex ; umbilicus moderately wide with rounded umbilical
edge ; flanks covered with numerous strong radial ribs.

Suture-line unknown.

Measurements (mm)

Comparison. —This species is similar to Anaxenaspis kraffti
Tozer (1994, p. 74, pl. 23, Fig. 2, 3) from the Lower Olenekian
(Smithian) Euflemingites romundari Zone of Ellesmere Island,
Arctic Canada in forms of strong and very frequent radial ribs.
A comparison is impossible because of lacking information
of suture-line of the Mongolian species. From Anaxenaspis
orientalis Kiparisova (Diener, 1895, p. 41, 44, pl. 3, Fig.3;
Kiparisova, 1961, p. 53, Fig. 10, Fig.1; Zakharov, 1968, p. 51,
pl. 2, figs. 1-3, pl. 3, figs. 1, 2) it differs by its involute shell and
stronger ribs.

Distribution. —Mongolia, Lower Olenekian.
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Specimen number D H

(IGPS coll. cat. no)) U H/D w/D u/D
109692 ca. 31 95 9.2 031+ - 0.30+

PLATE |

Figure 1-20. Pseudoceltites (Saikhanites) khenteyensis sp. nov. collected from the Pseudoceltites (Saikhanites)
khenteyensis Bed at the southern ridge of Mt. Saikhan Undur Ovoo, Umnudelger, Khentey Province, Mongolia. All figures are
lateral views and approximately natural size unless otherwise stated.

1. IGPS coll. cat. no. 109651 (holotype), x1.5; 2.
IGPS coll. cat. no. 109653 ; 5.
(b), x2.0; 7. IGPS coll. cat. no. 109657 ; 8.
no. 109663, x1.5; 11. IGPS coll. cat. no. 109665 ; 12.

lateral (@) and ventral (part) (b) views, and cross section (c) ; 14a-c.
IGPS coll. cat. no.109656 ; 16.
IGPS coll. cat. no. 109667, lateral (a) and ventral (part) (b) views, and cross section (c) ; 18a-c.

and cross section (c), xX2.0; 15.
views ; 17a-c.

no. 109670, lateral view (a) and ventral (part) (b) views, and cross section (c), X1.5; 19.

IGPS coll. cat. no.109655; 3.
IGPS coll. cat. no. 109652 ; 6a-b.
IGPS coll. cat. no.109654 ; 9.
IGPS coll. cat. no.109660, x1.5; 13a-c.

IGPS coll. cat. no.109661, x1.5; 4.
IGPS coll. cat. no. 109662, lateral view (a) and cross section
IGPS coll. cat. no.109658 ; 10. IGPS coll. cat.
IGPS coll. cat. no. 109668,
IGPS coll. cat. no. 109664, lateral (a) and ventral (b) views,
IGPS coll. cat. no. 109659, lateral (a) and ventral (part) (b)
IGPS coll. cat.
IGPS coll. cat. no. 109666 ; 20a-c.

IGPS coll. cat. no. 109669, lateral (a) and ventral (b) views, and cross section (c), x1.5.
Thin lines of cross sections are across the rib and broken lines denote estimated part.
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PLATE II
Ammonoids collected from the Pseudoceltites (Saikhanites) khenteyensis Bed at the southern ridge of Mt. Saikhan Undur

Ovoo, Umnudelger, Khentey Province, Mongolia. All figures are lateral views and approximately natural size unless otherwise
stated.

Figure 1-9. Pseudoceltites (Saikhanites) sp.: 1. IGPS coll. cat. no.109672; 2. IGPS coll. cat. no.109677 ; 3. IGPS
coll. cat. n0.109678 ; 4. IGPS coll. cat. no.109671; 5. IGPS coll. cat. no. 109674 ; 6. IGPS coll. cat. no. 109676, x1.5; 7.
IGPS coll. cat. no.109679; 8. IGPS coll. cat. no. 109675 ; 9. IGPS coll. cat. no. 109673, x1.5.

Figure 10-13. Prionitidae gen. and sp. indet. : 10. IGPS coll. cat. no. 109685 ; 11. IGPS coll. cat. no. 109682 ; 12. IGPS
coll. cat. no.109684 ; 13. IGPS coll. cat. no. 109683.

Figure 14-15. Flemingites ? sp.: 14. IGPS coll. cat. no.109686, <2.0; 15. IGPS coll. cat. no. 109687, x2.0.

Figure 16-19. Euflemingites ? sp.: 16. IGPS coll. cat. no. 109688 ; 17. IGPS coll. cat. no. 109689 ; 18. IGPS coll. cat.
no.109690; 19. IGPS coll. cat. no. 109691 ;

Figure 20. Anaxenaspis ? sp.: IGPS coll. cat. no.109692.

Figure 21. Juvenites sp.: IGPS coll. cat. no. 109680, x1.5.

Figure 22a-b. Megalaticeratidae gen. and sp. indet. : IGPS coll. cat. no. 109681, lateral (a) and ventral (b) views, x3.0.
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