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So-called  “Sphenoceramus schmidti (Michael, 1899)”
from the Upper Cretaceous deposits in southwest Japan

Masayuki Tasuiro, Haruyoshi Magpa , Seiichi Tosumrtsu
Hiroshi Havakawa, Manabu Kano, and Naoko Nikkawa

Abstract:--Sphenoceramus schmidti, a dominant inoceramid species from the Lower
Campanian of the Yezo Group in Sakhalin and Hokkaido, was first reported as
“Inoceramus digitatus Sowerby” by Schmidt (1873) and was established by Michael (1899)
as Inoceramus schmidii Michael, 1899 based on a type specimen from Sakhalin. Several
authors have reported the widespread occurrence of the present species from the Upper
Cretaceous System in southwest Japan. However, “S. schmidti” from southwest Japan
differs from the type specimen in shell-morphology as well as mode of occurrence.
Probably, it may represent a parallel group originated from “S. orientalis nagaoi
(Matsumoto and Ueda, 1962)”.

Detailed observation reveals that “S. schmidti” from southwest Japan varies
stratigraphically in shell-forms, i.e., V-shaped divergent ribs appedr in much earlier
ontogenetic stage in the individuals from the upper stratigraphic levels than in the lower.
Such temporal change might have occurred coincidentally in southwest Japan, and might be
useful for precise stratigraphic correlation in the region. Typical S. schmidti group from
the Yezo Group also exhibits similar stratigraphical change of divergent-ribs. Therefore,
this acceleration process in shell-ontogeny might be a parallelism in the evolution of
Sphenoceramus group.  Taking S. orientalis nagaoi (Matsumoto and Ueda, 1962),
S. orientalis orientalis (Sokolow, 1914), S. sachalinensis (Sokolow, 1914) from the Yezo
Group, and “S. schmidti (Michael, 1899) ” from southwest Japan into- consideration
together, S. schmidti (Michael, 1899) should be reinvestigated taxonomically in the near
future.

F—D—F:  “Sphenoceramus schmidti”, Yezo Group, southwest Japan,
divergent rib, stratigraphic change, parallel, acceleration in ontogeny
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Sphenoceramus schmidti (Michael, 1899) [= “Inoceramus. digitatus Sowerby”:Schmidt,
1873; I. schmidti Michael, 1899] i3, AFB LEBEHEPR (H vos=7 YEETE) OFELRENA
DV ESELT, EMbLCHONTVS (Jimbo, 1894; Matsumoto, 1942, 195973&) . A /
€5 s RFEOPEZ, ThE TLABREPHEFNBRCERSBELATORY, TRITMARE
TEHHEREEOEERESEN IS A D 5 OR STERICIE » T (Tanabe,1973; Sageman,1989; H
J11,1990; BRI 4>,1994b; #)11iEH,1994)

BEOCEYS 3 VBB AMENC LT, HAESHRELH LIERT ABICAAREOE,
Z OB OREAEFMAEAHECINE L CB < TETH S, EELIE, v v dLBEPH
FEEAZHID SEHT 2 DS, schmidtixBlEE T 28T, €05 7% RIS EARD, M
2 ORFEAE EORES (LOEFP hRER L oBET 5) EhHA TV ABEICEEL .
IOk HBEBEEE AT, RRXTR, TEEEAD LMEERL oEMT 2 “S. schmidt” 1T
SWTHHFICHBIE L LT, 20 o0hhi 2RESERRL, 41, Sphenoceramus O AL
DEEREAZE L TW L ETERM D EB B EEbNEHICSWTHART 3.

B1 : “Sphenoceramus sehmidti (Michael)”
BB ETHESEED, SEH L Loy v 7K, 24 =V 1d20mm
(FEIKOU-IVED 5 BDOSB— 1)

Fig. 1: “Sphenoceramus schmidti (Michael)” “from: the
Shimo-Koshiki Island (Liével 5B in Fig: 3).
Scale bar: 20mm long.
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FEEBAXED “Sphenoceramus schmidti (Michael, 1899)"

“Sphenoceramus schmidti” &, —RRICHEET0~150 mm, K%< B2 &% E500mmPl ki
TERBTERDOA /€7 LR THDH. AEOROEM L, MHVEOHDE, Ko VEIOHEK
Bk nies EI1RD. $hERKCH SN BEOEMIZ, Sphenoceramus naumanni (Yokoyama,
1890 ic kS P 2ED/MY (= ¥ 7Y 7 Nagao and Matsumoto, 1939, 1940: EFH « #2
A, 1976) »OBREN TV A, BE0mmE L 3HETIE, ZhsFHECKE 2 (Xikl-Figs.
4-5).

PARI R ARHEED “Sphenoceramus schmidti” %, #N1 v (= EREH) PItiEBEOEER
B» 5BES 5S. schmidti (Michael, 1899) & KA UTHY, S CHEETHZLELONTE .,
L L& ABE, MEHAECEAEORER, F T oI EED S schmidti 12 5,
—RR RO S A 055, AEMEYE (unule-like area) HHEL THEL, Wb 594V, %,
JbiEE OEAORITIR, RIEDP SBBERICOVBIACEROMANLIT DR SN A, PEEEH
ROBEATRZENSGEL, BOONTHFVMEEFRL TV T EB 0. £, BT 5L
i, EHT 25 bMBEOMTEVNALNS, ZOMYTR, FLoBEERIEEHAED
&%, “S. schmidti” &7 #—5F4 Y av=—27%225FTXET 3,

FarE H AR FEHERN 513, K AB L5 4TEDLES DL “Sphenoceramus
schmidti (Michael, 1899)” 3, #E (& - iHs LT 3. &2, NFITKLBESE AT
OANRBHEERE (Yabe, 1915; Nagao and Matsumoto, 1939) ; [EEA B LK
WoOERE ) (ER - JIR, 1995) ; HEESEBEEHR o AFRBEERE (157 AKE
£ B, 1985) ; BREMILMERIEROMRER Bl - 1R, 1973) ; BEEFMMEOREE
# (FRE, 1984) ; FRAEMAEROREH (HE2», 1986a) ; JLUNERBREE O
Ei EEeERt (I - BF@, 1973; Tashiro, 1976; H0fAIE 4, 1989; Fl3GiEA», 1992) - ; fEA
BRETEHEHORHEE (KEMERESE - BN, 1993) LEMEHE LTamshTns (B2
XD.

IS OEMOENEERERE, & L FRLOEEOMRBHERR RAECOEIMELT
W3) OkHiT, BEEOHFEHBIRNAALLEEbNE2, SOEMERIIE, KROLS>EIE
EHE L 2R ERT. TbL, SHEBRICERESHEICRE L - BIRARE~BKD YL b
BiES T ZOoHISHEEI0mmEE ORE S BIZIXZ A > LARMEEH, Ly IREFLEL TV
5. FNICEEI00 mmPd Bic ERICRE L, GRS X L — F OBREAKICE - 7l &0 Bk
THEHT 5. 20854, R ~ERRTHBINTH 3.

BEICLZERFHEERERF— U 0EN

“Sphenoceramus schmidti” DJEFEERH ST TV 200, BREEREORD» SEHAL M VE
ModfgHitds. & aH, 2oHEBHMOHS I’ F—4 v 7 VNTRESEEEELNS
BiEH DT, BRECR T 2EBNDO MBI, BENICEMLLTVEIEBbhs e
(BE2RD LA, VUBBHAT “S. schmidti” PR LISBETEI N - DUV EOTH LHE
RHBE - ETRE, ROXITMUL L EMNALD > THEHE (1~5) O “S. schmidti® % HE
gBcxs (BIKEsR.
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Liocation of “Sphenoceramus
schmidtr (Michael)”.
Amakusa area - (Upper Hime-
notura Sub Group).

Ehime area (Izumi Group).
‘Tokushima and Wakayama
areas (Sotoizumi Group).
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OETHR (THREFAKRES) : “S. schmidti” &, RNUAAROEEBEOhH S,
Inoceramus (Cataceramus) balticus toyajoanus W il7z A4 / & 5 & 2%,  Apiotrigonia
crassoradiata (ZfAH) B EE—MECEHT 5. “S. schmidti” OBRH 1 ARSETLET, BE
50mm~HARI0mmOMBAEE TH 5. HHEIN, ROTBBHEHA TV AEEZI D & 54,
ORI E THNL TV ARAEKIZIZEAER V., ROBBHO S ICHERSNSS 50 503,
S. orientalis orientalis (Sokolow, 191 ICEEEIT 5. F 7z, HEHEHNIE & A &R OEEE, S
orientalis nagaoi (Matsumoto and Ueda, 1962) 20 &DTH Y, RLOHMOBEEK T4 43
& D [AlRE & XB T E W,

@ T#RE (FTEEEK © TIhoR, BFLAABOMBESESNIERT 3. o
i, REI0mmIZEL T, EREHEBESBSHE L TR WEERS D, FOAEIR, Yabe
(1915, fig.2) WX A2EEBWMBEOEREZ -V THD. —F, OEARLIZFFHUCEELGHE
e RBUMEAR G, BIED 5T0mmAhHE THEBHEDEHA S (KAK1-Fig. 9.

@OhgpsE (TEHEME @ < ik, H5100mmiigo PP ARIOSRMEED, Ly JRITE
BLTWVWE, £ OOMEETIE, BELIO~20mmd» S, HicHEoB %2 OEET HHR5E30mm < 5
WiTiET B EHBEHEIPENE (KK 1 —Fig. 4).

@) B¥E CEREMER) @« CoOB%EL S, WS Aol A2 KSR O
AT, BEREMHOBECEXZ2EAIBEONEDL 2. BA (1962) kifgshTwd “S.
schmidti * DEMIT, BHOAEBEIZH B,

G & L% CEEE4HEL) :© FPREds (1992) AEROB-mBEENERIEFA TV EOHT
DEEETH B, TITR, BEALELTOMRKT, RESH» SEHRHEMSEA TS,

PUbko ks, Thidr o by - <, BighskrBORERETHEANZEESH 2 2 &
Bbhp-te, 8B3BA, “S. schmidti 7 1, HAEROENLW», HESHOEN 28,
FYTWETHRO A —N=5 5 7T 5, LA, FTEREQOHICS, BIELFL (= BRED
PIEORVEE S o3 citBBHEIARNIEEREET ATV, UL, B S0ARE, T
DBEC(LLEIZE, Lo boicl SXTEBKEBOHESEBZ L (= KE{ W ->THLEN
%) BEESERRIZZ O,

FTHEAERHD “Sphenoceramus schmidti® DFREHE:

ELIA D B & “S. schmidti” BEECEHL TV, FEEBEARHD» SFET 2 FEOTRES,
BiclE B MSENCEHNE 27—V RED LT, BE I v a v D “S. schmidti” ®O&FE
BEHEBELTALD (RILENERT ; KEMONE RN 2 Z22H).

AFREE - BEBE M) : Yabe (1915) ic & 2N OAFIRBHEEBEO 2 fMoEAR (
ibid., pl. 1, fig. 10 and fig. 11) @5 501 GEEL0mm) 2, HE80mm < 5 W& Tl
BEEE». BAUE GEEHN60mm) 1T, HMOFERIcIEBEL»S S0 b8, FokE

. BB K OHRRERIZ AR WD,

<HE>: BBEI Y aYicsLNEHD “S. schmidti” #0555, THH@ » SET 51k
AR E KUk E R T
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%3 : ¥EED “Sphenoceramus.schmidti” O HEHE Lo REZE L

BREOMNE), 757 FTOEMBSIC> VT, WNEs (1989). #aBahi L.
s 1R LEE 28300035 0RRES, AR REBEEERT.
BAEROHEMOBEERL, R iﬁm%ﬁﬂwﬁﬁ:%‘rﬂ‘
REFEIAhOERBIEHEOME%Z/RT.

B85 HCS: ~NvE .y 2RGICER WR : BRBEE, SSL '+ storm “sand layers, S Sphenoceramus
schmidtiBERE VN, B v=BEE C: 913y, 0. 1+BEB. g GlycymerisEHERE (PR,
G : GlycymerisB®EE (KBD, Y Yaodia®BEE, 1.1 /255 2BEE, N &NanonavisiesE, n:
F AT A

Fig. 3: Stratigraphic occurrence of “S. schmidti”  in ‘the ‘Koshiki Islands. Ontogenic shell-
development of each level is shown by bars, in Wthh shadowed parts indicate the
appearence of V-shaped divergent ridding.
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AFDREE - )1 Gamd ZNBoEARR, BEEIOET ZHOES80mmIFE O MEIKE
TH 5, RE»SBIHE TTNTHRESNTOBERKIDILVY, AETE 2EE TR, ®IH
OFCHEL W, FEE20mmL SV SHEBEIAEATO AEERE V. L, LI IBOR]
B 3 HBEIIAEN 245, BOPREICE, BREBmmicET 5 THAL LSO 2 MK
EEEhTwad (Khk2-Figs. 1,2).

<WB>: iRt/ vavodbh, fEEQ@» SET ALAEITEL.

AFRIEE - HilE (R HEEMRED SR, RE200mmic@Ed 2 KL o EA 1 E
L, BEOWRETH 5. ZORMERTE, BEHNTOmmE T, EEEIHTHEL,
<WEB>: FospEud, BETINED TR, BBt va vOTERQ O b0 IERE
BT WS,

AMFREHEERT (ED FRBEBHERROERZ, WTFnbHER»Sofllck360TH
55, HEI0mm< 5WE CHEHISEA R VEDOBEEALTH .

<HEB>: iR Y2 vORFPEOD, TEH@Q OB TE I LKLY,
REH (BREHERE) BIEOEAIWH O T, AH.

MRBEHEEY (E@REAKTARE) P AR E OEAE, BEED L8 LN -3%E580~
100mmOEAE, y—E&54 rhiciksghio v v FERERD SBRE SN 85 15~30mm D

K1 EHOARHD SET S S, schmidt” O GIcERSEMOFRE) DIk
¥ Yabe (1915) DALY

Table 1: Morphological comparizon of “S. schmidi” from
various localities in southwest Japan.

B B & B w K ’E B FEE oW
H =] R EERBE —JIE fiRB# fRER ks 1=pieS
MEikORE = 200mm 100mm* 60~80mn ~T0m | 80~100m | 70~80m
(#% =)
iy & 8o
HEX5— 70mm<C 80mm< 30mm< 110mm<C 50mm<C 20mn<C
(& &)
= (A o S 9 5 3 1 23D 3¢5
E o EH [=8]i5] ma]i5|
at I ERA o= | hEi A v ov= | EERA v = | FEkA v o= | thEfh v 8= | FERH v v =

TYETE | TUyBETE | T UBETTE | 7T yBLEE | 7 ryBELE | 7 oD

BEARTH 2. BiFE, REDS10~20mmfhl THEKGHsE N 3 RELEHE D 5. R
03, 9 TIORTAE 2 SR OHIEHICEHN T 3 AR EH 5 —T5, EEERMOLBEMBEZ <,
RERS0Mm%Z 3 ETH 5 & 50 L ENBHAY, 2fEHO 25 EFLET S (Xll-Figs. 1-8).
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®BFE, BRI, (1986a) T, “S. sachalinensis” & L1bDTHY, BiELD bROESHH
B¢, BRI —ADRVKEHR OB A BT, W& RRETH 2SS 5.
<HE>: AREBOARR, EEE2 Vs O TEHQ) LhifiE) X ET 3/ LaR T
LR =R I

MR LR (KRR - Eil) © RETFEHEBOEAR, B=80mmid & OEASER
TALAEBP OB ON. COLAERETIIE, BEEME, BEALTXTOMKT, RIEH» 510
~20mmPIEFE BV  SEHATOL 3.

<HE>: BEHOAEE, »EDEREOEES SHEEHBOSHEL, BEv 2 v v OohEiEd)
DEDELLPTVE, EL, TEEHOENE X F -V, B LEFEG)D “S. schmidti”
oirBEL,

{LtEEF

[EZD  “Sphenoceramus schmidt?” FITHBWT, JEEH?‘Z)JE@&:J: =T, HBREICE T 5K
HHoBRN 2EHAFRE VI EHRE, TTRMAPOREF L >THSHIZENTWVWS, 12
E %, Tanabe (1973) 3, Jt¥EERHMOIBRERBE I E W T, Sphenoceramus ‘naumanni — S.
orientalis — S. schmidti OBRF|OhT, WHEHOHBS LNOBE b -TREZ L
2R LA S 5icHRES (1993 13, FEEESSET S S schmidti” oW Th, TOMH
FIAE BRI 0 TR <, TIRBRBEREE (5« Hf, 1973) &, 20 HBOmE&RT AR
B (ERIEH, 1986a) THEDONE T EZEHL TV 3.

—F5, MEd (1989) 13, “S. schmidti” 7%, WHERLEHEBHOTHRS O LEE TOkL
VBRI (7 v =T VBT~ R b ) eV T VTR bl o THEHYT 5 EEMEL
TW3, COT &R, “AB OEFEHELABVEVCIEEZENKT S, Lid-T, “S
schmidti” ORI T %S - T, HELER THRNLEBEIDRRNETH A 5.

L LEFO—HT, UK “AB OfBURHoRBERZELY, RENICERFCBEETVWST
EHHIEE L, FREf-oTHE VI EEEMEEB XY TEXMERI LERLTY
3. 483 A2PATS, Sok. B - AR (19%42) &, fREH»CET 2HRELT v ES
A & : PolyptychocerasD&iLEMins, RWEIFIcH 7z » TRIBHZZEL L TWA T 2B S it L
7c.

EREBRES AR T 31013, BILGBFECRKEOK-ArERIIEE S G SR OBE L.
Rt siwn, Lal, B -%E (1973), Tashiro (1976), TifRiEs (1989 T Kk 2 EiH
JEE B OBREXMT,  “S. schmidti? OHHHOFEEMA T, HWEv2 v s vih
LN PEACHERAT L ERA B &, ROEHEES, ThiZkabEE, dFTcnsl?,
AR, TYEFA L, BEERTEOHOF -y RBFEEREFIF LW,

BT - iRt bR s TmE T o b (U-Aho FED
B> . FEH o= T vEO B

T2 MEEEE L ERERE Lo T (U-ThotE) BXCREHE (LM ; #
= C3=0)
<HER> . g vov=7 VRO T
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hERE(3) «  AEHERE LI E R e Lo B3 (U-Ibo BER) B X OEH (HA - BH,
1973; Tashiro, 1976) ; ZJIE RehD
<BR>: EffAvoc=7 B

B4 - iR R RSB R Lo T (U-IVD TR
<> : BEEH v =7 VBHAVETFHRA M Y7 v

wEEEG) - iEHEE LR LB o T (U-IVO LB
<ER>: <=ZAbPJevT o

<fwHE>: "l ZH (1980) oFEHELRIc L 38tk 3 &, REDOE FFH voe=T v
B~ T~ M) Ev 7 vBEE SNBSS, B - AE (1978) Ik 2 U-IVaifigo KEL A
Lichricsd, Lkd-1T, zhibbbficdasEnsd “S. schmidi” FEE A4 : UIVEE®D
T LEEWE (5 UIVERBEE) © “S. schmidii? OXBELRBIZ~2 M ey 7 vitics
KATWB I &I B,

“Sphenoceramus schmidti® DEKESHE

JLH#RE R YN Y v DIRFEREEE D 5L FET 3 SphenoceramusfiDEHIc > W TIE, = 72RO SE
BEATHWEVDT, TITRFLLBERGY, BAEEZTOEESOBBELUHE TR, S
orientalis orientalis (Sokolow, 1914)1%, KIEEHAHWE~ v M EWED SELT 3BEHE L,
Fl#kiz, S. schmidti (Michael, 1899)%S. sachalinerisis (Sokolow, 1914) 1%, HHHBELASE L W
VOV N ERE~ATRIR A OB L TET 5 2 EBE 0,

L, PERBAD “S. schmidti” &, HPHEELEZNE EH T TOE W BREHR
TeEr GET 5 00HEYD, FEEA (1992) i3, HEORLEHHGIHD “S. schmidti” DEEIR
EEEL, AR PEREFBRRBORET, B4 Aok BEREED, Jn=—
ROBEZE-> TEEL TV TRBOLEHRAIL TWE, XL UERERTAHBBEAZHIO

“S. schmidti” oW T bJE URREESIERHTX 3,

SRPRERE LA, FEACKII OB R L, NS BHERE A 7 1B DIRL B DS SRDE « s
LEBOENE (WHERD ~BiTdaEmicd 3. 72720, ML 2BEOMREIE, itk -
P FENS B (Matsumoto, 1942; 1954), bbb, H2HISIHAMEHEICECED2E LT
b, TN MBS - MR T, FRRESOHRBEBIEICS 2L 05 TEMDELEN, ¥
N ¥R dtigE D Sphenoceramus schmidtild, b xHETDX IR POEET 50T, KMl
TH b 5T Dfirst appearance®last appearanceld, MM OE(LOLEALZ ¢, RFMEHEERE
EHBORZLTCWAEEE L & 5.

REOWHR TR, LHAHERD SET 302D /&5 4 RIF DN, JEEDHEREM
KR -THEE TV 2 EAHESRTVE (FBkiEA, 1992 ; §II, 1990 ; MR E A, 199375
E). FEMWREY, 23EDA/ €35 s R k& i T Sphenoceramus i Inoceramus
(Platyceramus) japonicus (Nagao and Matsumoto, 1940075 &3, FHALG O EE 1L b ik
W= FROPBHNGEY, Thold, HHEEEY Y7 LT, S3MEBORONEE,S
EZET LYE, TOOMHEEKERD S L, &7y & L TOEEHBRSFEAICE D &V S HISE,
BHID7 4 — WV FEFARTVWEEBONEINETHE, TOXIUMWEER A/ 25 £ &I
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SWTOHVRE S, Boohoo55 (BINNIED, 1994b).
“Sphenoceramus schmidti’ DER

Mgt 7 v a v D “S. schmidti” &% Fif (D hie© x 2{LRE I, BB OHilg» S 13
FHHoM s TWEY, —F, Bopismic ks “Sphenoceramus orientalis
nagaoi (Matsumoto and Ueda, 1962)” 5, BRFHIICTABICH 2 2 RE FEHRO TR~ &
oILHEE OIS ER T EBERMNE, 58 5h T3 (Amano, 1960). COEHEE, 9 TIC
HyR=T VB ASTOB EEA BN (HRIED, 1986b). (D &< BlHL 5 CERT
ETBIE, QOBFMcEELTETSILE, R @lﬁ%/\ - VISFEEIRUP L > TVWBE L,
HEDLAT, FNBED “S. orientalis nogaol” 15, ¥iEX I LvE 4 5FmEHAZMO “S.
wmmM”@E%ﬁ%ﬁ%%i&@@ﬁmﬁw&%bﬂ%.%&,“ﬁﬁ”@&mﬁ@%%@@ﬁ
PEMS X S Sl g, i % evolutionary biospecies & U THE—3 2 BEDE L 20 AN
W,

1L, T TRNEFNBRED “S. orientalis nagaot” 13, Matsumoto and Ueda (1962)
o & 2 FEPIEEBEPE DS, orientalis nagaoi® ¥ 4.7 &%, HREBPPERLS, Lich-T, W
EREBTHINLE I D, BRITIMENTTER., E5iT, JLlEHE -+ Ny VEODS.
orientalis nagaoi - S. orientalis orientalis - S. schmidtiOFRF| (K5I ¥ DI A T&ITIED)
L, PERERABE®D “S. orientalis nagaoi” - “S. schmidti® DOFRFIDS, &tz L TEIU & DE DA,
BB WVIEITHELT 2R OBRANZ O EHID B LD, SROBEESFRETD 5.

Lo AT, bl e ) Y BET S “RF OIEHEETRT Sphenoceramustiid, FHREHARH
SELIEVDEASI T EET L, & 75054 FICHEMIGE VKD, FEEOA
SHOFLEMSERLTVS, &, RO BHNES.

Inoceramus sachalinensis Sokolow, 1914 [= Sphenoceramus sachalinensis (Sokolow, 1914)]
L KR BAILER QBB LIRS R E T (Ull) oaE (HR - BH, 1973)
EEBEEATLEDOREHIC 7 o v 2RI E RS (AR, 1986a).

Sphenoceramus orientalis (Sokolow, 1914) : XET}%#?%%.%@EJEE%T%BET%B (Ul F

) omEE (HA - BHE, 1973).

Sphenoceramus orientalis orientalis (Sokolow, 1914) : B A HAO K FHE (U-D @TﬁBOD

vV NERE (B BIEARTHE ; Tashiro, 1976).

CCTHBINEIER, cusrvInsaBEhroEHL TWaRAT, BKBEE»STS
PR R AT D “Sphenoceramus schmidti” & &, FEFHICEEHRLLL, i, ok Hic
“S. schmidti” OHiFERIOEN 2R, BrEES & bicind (acceleration) ENTHEL 125 ]
FMH 5. UL, TNICET S FEROIEE « 3~ Y BIS. orientalis®S. sachalinensisi3,
D “S. schmidti” ®oNF —vicR, HSFLEHTRELSLV. LS orientalis®S.
sachalinensisit, 4 <iT DBIRBIEETD SET B “S: schmidti’ 1IC 5N, @3 ICFVE
BRI EN B, LidioT, W7 — 7 ORI BIENISHN & - T, WHERIIO 1Bk
KB LoD vy — v Bt TR L TV B L BEZIT W

PlEoc &5 58N, AEEASH» SEET S “S. schmidty &, T OE T OB,
LEEYT APRIHARID “S. orientalis nagaoi” MHIRAEL, BIKGESHICEIE L7 v—7T
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HEEEZONE, T, FNFhOIA FEREHIlEE « Y YHBODS. orientalis s.1.%8S.
schmidti&, PAREHARBID “S. schmidti” &1, H v =7 YUFPIHOR ST, FCiciE o4k
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“ Sphenoceramus schmidti (Michael) ”
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#) 2RT. Fig. 45ERERRER, Fig. 4131.21%

Fig. 1 (F#) , Fig. 6 (F# LFig. 7 (BB &, BOMBHICHE T 3EBHI AR > ERERT.

Fig. 5 (AR 3. Ro%gRic BT 2 BN 2R BEALRT.

Fig. 3 (A% &Tig. 8 (AR FRATBHICCHBRLEIEIMROE £ v 2R >EAZRT.

Fig. 2 (Ao T 28D IRRE0mmiE <  THHSRIOHREB S OERERT.
COBRBOERZIERETFEE 2 BOERBHFNEL S D “ Sphenoceramus . ortentalis nagaot
(Matsumoto and Ueda) * & OXBIA >R,
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Fig. 9 (%) REESBETHERKEEA (FUBZEERE | S, F0mmE B EREHRIE
74, Yabe (1915: pl. flg. 2) ik 2 BEMEN S OERIZELUTWS.

Explanationof Plate 1. .-

“ Sphenoceramus schmidti (Michael) ” showing variable mode of divergent ribbing. All figures
of natural size except Fig. 4 (X1.2).

Figs. 1~8: Individuals from Iwaburo, Ehime Pref. (Izumi Group) showing intspecific variation
at the same stratigraphic level. '

Figs. 1, 7, 8: left valve.

Figs. 2, 8, 4, b, 6: right valve.

Figs. 9: Individual from the Shimo-Koshiki Island (Himenoura Group), left valve.
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BN 2 3¢50
“Sphenoceramus schmidti (Michael) ”

Fig. 1&TFig. 2 fiakLBAR) LE 7J<M®5’+*Dﬁl%£¥4!ll%faw§ﬂjLM@“Z#K
Fig. 1 (ZRRNE S5 EKs0mmbs 5 BRI sa R ic i, 3B 3 my.
Fig. 2 GEEGROAREER : F5) RJIEH» S5 OEBOBEERERO— VxT'Q" rh o Zefll o A 3 RO D
EHERE OB &5 5T, FREL S STEHREHASHE LT T LS. AT L EOoBEERTH
Z OB RBEN TV B HIH S,
Fig. 3 (WA : 0.76) BERBRVEE CPRE) BRI ORAEL L EEHU-VE» SER L7
Fig. 4 CGRENEL : 0.76(5) EERBE THEMIEOEHER LRERU-TIo3h SEH L 7B

Explanation of Plate 2:
“ Sphenoceramus schmidti (Michael) ” showing stratigraphic change of divergent ribbing.

Figs. 1: Internal mold of a left valve from the Futagawa Fm., Sotoizumi Group, Arida,
Wakayama Pref; X1.0. '

Figs. 2: Mode of occurrence of “8S. schmidti” from the same locdlity of Fig. 1.

Figs. 3: Internal mold of a left valve from U-IV of the Upper Himenoura. Sub Group in the
Naka-Koshiki Island; X0.7.

Figs. 4: Internal mold of a right valve from U-Th3 of the Upper Hlmenoura Sub Group in the
Shimo-Koshiki Island; X0.7.
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