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Vertical sequence of molluscan assemblages from the Miocene Bihoku
Group in Shobara City, Southwest Japan
— Study of the Bihoku Group IV —

Kazuo Okamoto*

(Abstract)

Fortunately I could make the geological columns of the Bihoku Group in the Kaisekidani and’
Shinjo-Korematsu areas in Shobara City. The molluscan assemblages from the Lower Sandstone
Formation of the Group were reported by Okamoto, Katsuhara, Ueno and Sumiyoshi (1990).
Therefore I treat here the mollus;:an assemblages from the Upper Mudstone Formation of the
Group, about 42m thick, in the Shinjo-Korematsu area.

The vertical sequence of the studied molluscan assemblages from the Upper Mudstone
Formation is descending order as follows:

Horizon Molluscan Assemblage Echinoid
Krcl Vaginella

Krb Delectopecten-Limopsis Brisopsis?
Kra (not yet discriminated)

Krx Delectopecten- Antails (Small form) Brisopsis?
Sjb4 Fissidentalium~-Oreclospira

The molluscan assemblages of the Upper Mudstone Formation are somewhat similar to those
of the Middle Miocene Oidawara Formation of Mizunami Group in central Japan. Hor. Krcl is
characterized by the abundant occurrence of pteropod Vaginella sp. At the upper horizons than
Hor. Krcl I could scarcely find molluscs. Therefore Foram. Sharp line (Tai, 1963,1985) may be
lain above Hor. Krcl, and assigned to 14.3 Ma between Blow’s N.9 and N.10 zones in age
(Maiya and Inoue, 1981 ; Maiya, 1988 ; Nomura, 1992a, b).
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Fig. 1. Map of Shobara City, showing the Fossil Localities.
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i, SHIEE-7, ROBMOMBURBILIL ETFFdE e bic, 4ROERC BHEVHL
ETFET.

Z OWRD1:HIHALBRIRE Eh b NIFBEMEILBLE B L U > 2Mbaotkat 2 LTF
3 o T F I RFEERAME T L 5 L OKERFL AR R m o # L £3. B
AED DI HHEEER - 2 R ENETE=K, B MUARELEY L TFE > 4k
DIh BRFFRBE LI E— IR, RARES L KB AERICBILEB L LT,

ERHERET R A& g T
fRltERREAHENEEE(L

“FRHE" CHLBRL ) LB BAcARER (B, 2RKER) ERTENITAR
ARHIR TTHWER T v Efic BIbARENBEEMEZHL,IC T2 2 L5 TE, LR
HE X ZDTEHHI0m DEEDFFICOWTHONEFEBLPICTEHZ EHTERL, Lt
&) BT O W T O RBATERLRETH > 72, ZOHUR TH BILAIZ DWW T HFEM
A - B - BB - 4R (1990) oG E SR CEE W,

ERTHE- 20 Th
R BENEIE L RILBOEE

1985—"864F i IR T FE - R AAN] T3 TEMMER D 2H I KRETEThbh, MALEEHT
TR ERE & EEEEBOBARAFrHAI N, E3{42m o FIREEIrBEHRL 2. Z ORIcE
F(1988) ixiAkt 2 3REL, FEFMEMHILEHOEAERILRBEC OV THE L. ZnH#1991
RN TR MO BEMIC L B R BB RERBHER D 12 D D AR R Thb iz,

Z oI OGRS EIE (F2R) T~PHizRKEe~IKBGARETH LS, £
> Hor. Krcl Ll EOJG#CI3 BB EE 2 B Pk~ KIKERE, &5 widis - -eah
BamBLL, HEE T3 slump structures #5388 6N 5, L C Kre s % @i# 3 % ESE
-WNW L2870 5 WERHEEIrZDbN5, Znk ) LRSI THRYERE Cik
BOLNLVY, FHBRERTCRLELITRD LIS,

Z DR T B TGS & LI I 27 T b DI Loc. Sja, Sib (85 1 X) bbb
BREL, 2 LIBEEREY L0 HBIZPIER L b b Loc. Krx fhE Coigfa o) B2,
% LT Loc. Krb, Krel, Kre27% & ¢~ FEE#N B #3REL 72, Hor. Krel TIIET N R
DR ERBDI2H Hor, Kec2Ul FCIRBHORBRAPERBETH -2, B I NHED 2 ~ 3 ik
b b HEZREL Ch KRR ORETH 5,

— i LRERPORBERERL T2 b0, FLAEBRIKbRLTW S L0055, L
U BRI Lenticulina 3 & U° Nodosaria 7s EREDRWH DA HITfFW 72,

RItB#E
HRE (F2X) n&BErLRESIN, RAEINLZABLZENEEIREL, 2RR3IN
%, LUT O — AR MIBURALRE TH a8 - LESEEE 2 & 0 AIbaEREIC DWW THh~N 5,

A. THREEH,»S>ORILARE
Hor. Sja Diplodonta-* Vasticardium™ - Ruditapes B6% . HK#t, BILL (HEEBQLEET S
PRIE, ZOBEZSUDDAEARRBTERMBADICAREAIN TS, T EBRRIT AR
P HEMI N, BALE B LU Operculing % & UMW I3 FERIlWE WK CHELTBY, &
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IR HIARA H PG W PR ) Loc. (Hor.) N8fLa G CHEET 3 Operculina (B4 - SEFHET - i
NI, 1989) & iZEERI R 5. Diplodonta ferruginata H3IFF 12 LEL, “ Vasticardium” ogurai
B L U Ruditapes siratoriensis b ST 5. b OMC Antalis weinkauffi, Dosinia su-
ketoensis, “Ostrea” sp., Euspira meisensis, Fissidentalium yokoyamai, Globularia nakamurai
&R . BIEUSNCIRIFEIC 25D Operculina complanata japonica B & UHhic ) o)
Astriclypeus manni minoensis EERT 5.

Hor. Sjbl “ Vasticardium” $5£ . BALL CHBaoRRbE, EHRT L BHRB T
~FTh B, FOHT “Vasticardium”™ ogurai FEd %\, Anadara sp.(/I’N), Chlamys
sp., Lucinoma otukai, Diplodonta ferruginata, Dosinia suketoensis, Ruditapes siratorviensis,
Antalis weinkauffi, Cerithidea? sp.h*Hic{t< . Operculina complanata japonica 73 %Y 5.

Hor. Sjb2  Fissidentalium B4 . [REBNIRDE ~ A, Fissidentalivm yokoyamai %%
SICEENT 5. WHCEEM T B Ennucula sp., Delectopecten peckhami, Macoma sp., Turbo? sp.,
Bittum sp.fHI2AT<.

Hor. Sjb3  “ Vasticardium ™ #5 (R HIRARE) | JAMLL THEOMNME. “ Vasticar -
dium” ogurai DA, Chlamys sp., Diplodonte ferruginata, Ruditapes siratoriensis, Fis-
sidentalium yokoyamai, Tatetwaia yamanarii 7s ¥ BBREN R 5 A0 BHiR S HE T,
THWERE ERRERE 2T 288 L 1 5,

B. tBiREEH, LOBILARE

Hor. Sjb4 Fissidentalivm-Orectospira B8 © K2 M, AL (CEEBBDIRE. Fis-
sidentalium yokoyamai 7% BIZFBS LB, Ml b @ & L T Orectospiva sp., Portlandia
wataset, Limopsis? sp.7x ¥ b 5,

Hor. Krx Delectopecten-Antalis (/NBY) & . Loc. Krx BANEAGEAZEHI LD T
H 5. JRBAWRSE. Delectopecten peckhami 3 X U Antalis sp. /N pid@ic i@ b s, 4
BB L UM% b o & LT Orectospira cf. shikoensis, “ Zeuxis” sp., Solariella? sp., Crenella sp.,
Neilonella sp., Limatula sp., Propeamussium tateiwai, Fissidentalium yokoyamai ¢ ¥ 35
LNd, Vaginella sp.7%c ¥ DERIEHFHILT 5. 7= Brissopsis? sp.h*HIZfF <.

Hor. Krb  Delectopecten—Limopsis #E2E ¢ JREBAIRE. 8P b i3 E@E 7 Delectopecten
peckhami B L U Limopsis sp. & V¥V b3, Fissidentalium yokoyamai, Antalis sp.
(NED), “Zeuxis” spirEBRREICRD b, DB~FT b DT Limatula sp., Portlandia
watasei, Crenella sp., Nipponoscaphander sp., Achavax tokunagai, Propeamussium lateiwai,
Liracassis? sp.h\ b s, Vaginella sp.7s Y RIEIEHHMINT 5. 7 = Brissopsis? sp. A HIC
fF<.

Hor. Krcl Vaginella 5% . #IK@iRE, Vaginella sphIEEICEET B, PE~FHn
Notomyrtea sp., Tindaria sp., Nipponoscaphander sp.7c E¥HBH LN DL, ZORHNIFHE L
T, Vaginella sp.5 & OB LET 3, $ WA EICAH . 7220448 Tl Tindaria
Sp.EEUEAL S,

BEEABREICPWTHEE

, A THREEOR{LERE
BRA (W - B - LBF - 3, 1990) 35 & OSHTFE —RAMMBORRE S & 0 BALTREE
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H1ER FEREHERILER T EE» b o BEbE
Table 1. Fossil mollusca from the Lower Sandstone Formation of Bihoku Group in the Shinjyo
area, Shobara City.

Locality Sja Sjbl | Sjb2 Sjb3

Fossil Name Rock mSs mSs ~vlf/IS§st cSs
Actla sp. il 1
Ennucula sp. 1
Saccella sp. 1.5
Anadara sp. il 0.5
Amnadara sp. (small form) 3i5
Scapharca ogawai (Makiyama) 0.5
Chlamy sp. 1.5 0.5
Delectopecten peckhami (Gabb) 0.5
Crassostrea gravitesta (Yokoyama) 1
“Ostrea” sp. 7 0.5
“Vasticardium™ ogurai (Otuka) 114
“ Vasticardium”? sp.
Saxolucina? sp.
Lucinoma otukai Hatai and Nishiyama il
Conchocele compacta minor Omori
Conchocele “bisecta” (Conrad)
Cycladicama  sp.
Diplodonta ferruginata Makiyama 182.
Diplodonta? sp. .
Pitar (Pitarina) itoi Makiyama 1
Dosinia (Phacosoma) sukefoensis Otuka
Ruditapes siratoriensis (Otuka) 81.
Ruditapes? sp.
Callista? sp.
Mactra? sp. 0.5
Oxyperas cf. osawanoensis Tsuda 1.5
Cardilia toyamaensis Tsuda 0.5
Macoma sp. 0.5
Solen? sp. 0.5
Solidicorbula ci. nisataiensis (Otuka) 0.
Pholadidea (Hatasia) sp. 0.
“Teredo” sp. X

Fissidentalium yokoyamai (Makiyama) 4 12 2
Antalis weinkauffi (Dunker) 20
“Dentalium” sp. 2
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Turbo (Marmorostoma) ozawai Otuka 2
Turbo? sp. il
Cerithidea? sp. 1
Tatetwaia yamanarii (Makiyama) 1
Bittum sp. 1
Globularia (Cernina) nakamurai Otuka
Neverita (Gloussaunlax) coticazae Makiyama
FEuspira meisensis (Makiyama)
Reticunassa sp.

“ Nassarius” sp.
Siphonalia? sp.

Operculina complanata japonica Hanzawa
Astriclypeus manni minoensis Morishita
Isrus sp.

Sand-pipe

Fossil Name Locality | . Sja Sjbl Sjb2 Sjb3

X: Rare occurrence © : Common to abundant occurrence

N.—A©© AR I3, F
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Table 2. Fossil mollusca from the Upper Mudstone Formation of Bihoku Group in the Shinjyo-
Korematsu Area, Shobara City.

Fossil Name Locality Sjb4 Krx Krb Krcl

Acharax tokunagai (Yokoyama) 1 3
Acharax sp. 1
Lamellinucula sp. 1 1
Malletia? sp. 0.5
Bathymalletia cf. inaequilateralis (Habe) 1.5
Bathymalletia? sp. 1
Neilonella sp. 2.5 1. 45
Tindaria sp. 1 2.5
Saccclla sp. 0.5
Portlandia watasei (Kanehara) 0.5 5.5
Portlandia? sp. 0.5
Limopsis sp. 0.5 13.5
Limopsis? sp. 0.5 0.5 1
Crenulilimopsis sp. 0.5
Nipponolimopsis sp. 1

Crenella sp. 3 5
Propeamussium tateiwai Kanehara 2 2.5 0.5
Chlamys? sp. 1 1
Delectopecten peckhami (Gabb) 10.5 20.5 2
Delectopecten? sp. 0.5 1.5
Limatula sp. Pl 6
Crassostrea sp. 1
Lucinoma sp. 0.5
Notomyrtea? sp. 345
Cardiomya cf. sagamiana Okutani and Sakurai 1
Cardiomya sp. 0.5 0.5
Fissidentalium yokoyamai (Makiyama) 15 2 12
Antalis sp. (small form) 11 12
Antalis? sp. 1 2
Cellana sp. 1
Minolia (Machaeroplax)? sp. 1
Ginebis? sp. 1
Solariella? sp. 4 1
Orectospira cf. shikoensis (Yokoyama) 1
Orectospira sp. 2 5

“Euspira” sp. 1 1
Liracassis? sp. 2
Semicassis sp. 1
Columbarium sp. 1

“ Murex” sp. ’ 1
Boreotrophon sp. 1
Phos? sp. 1

“ Zeuxis” sp. 5 9
Niotha? sp. 1
Musashia sp. ll
Megasurcula? sp. 1
Nipponoscaphander sp. 1 4 7
Limacina sp. 4
Limacina? sp. 2 3 2
Vaginella sp. 3 7 103
Clio itoigawai (Shibata) 2 2
Benthonic foraminifera © ©
Bryzoan 4
Spnge-spicule © (@]
Coral (small form) 1 5
Brisopsis? sp. 1 1
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Echinoid fragment X
Shark-tooth 1
Fish-otolith? X
Fish-scale - 3 6 9
Plant-fragment X X X X
Fossil Name Locality Sjb4 Krx Krb Krel
X: Rare occurrence © : common to abundant occurrence

W4 3 &, Loc. Ke3,Sja, Sjblo HEIXFE7% b b “ Vasticardium” - Dosinia, Diplodonta,
“Vasticardium” r H W2 AR - TEETH Y, KREFILY Operculina 3 & UF7 = Asiri-
clypeus # v, ZORUESMEICHIE NS,

Loc. Kd2o) Fissidentalium-Diplodonta B3 RMMIBAHETH L (A - B - R -
F, 1990) & L724% Loc. Sjb3® “Vasticardium” BE L FET, WEIIF—EEThY,
ZORBRLTO R LicEdEh b A TcibET 5.,

P — RS L B REAHE (B - BBE - BB - 35, 1990) oFRBB LU RILA
BEICEIBEMEDFRD L 5%, BOREMIE (WA - S9E; - 3611, 1988) OHENRXILETH &
N Operculina |G €104+ m L E L, % Z TlX Pillucina-Dosinia % 5 3 Diplodonia
PEETRAAHIBDLND,

B. RSN EILA#E

ISR b0 BAbA I A A (A - BBIR - B9 - 35, 1990) B & OHiE— 2%
HIZD L D% AT, TOMAGHOKEZIBIBETCE S, —RiCEILARELET S0, 20
P TEHEOEIBEL TR E LIELITRD S, Z2E-ELTLINEHITL L, Limopsis
sp., Delectopecten peckhami, Lucinoma otukai, Fissidentalium yokoyamai, Antalis sp.(/[N82),
Orectospira cf. shikoensis, * Zeuxis” sp. ThH 5. N 52K b D ¥ LT Portlandia wataset,
Propeamussium tateiwai, Periploma pulchellum, Nipponoscaphander sp.’s ¥ ¥H T b s,

BAba o FEE R IE % Hor, Krel TIZE B IE Vaginella sp. B CEET L. T NDE
WHFIZIZ Tindaria sp. 8 EET 5805 Y, R OEIFEEIC 223 H DB
LRbh, UTORBROABONELIZREY, RKildns,

ZLCINL D BRUIERREREERED, b0 BB GRAV - 580 - T, 1974) i FliED
H5. FBRERIZI00~200+m OREDW CHEL 2 TH AT (A - BIF - L5 - 55,
1990).

B TMUAD LR CROBORREIRD LY, Hor. Krel Tt Vaginella sp.7¥3E%
EET D, ZNDZ EH b Hor. Krel 3 TORBDBORBICIIBHRISTAL Tz LHEES
na, L LEBEONED L LROWMOEREIORELZHET 5 2 L 3B CIIREEE Bbn
5, MR (1988) 1ZEEAFILBAOFFIES 5 Hor. Krx fHELF CRRBIRRDEFG H#EE S
t, Hor. Krb, Krcii CHERBNEFZRZ L LABRTH S,

C. B{tHaH & & 1= Foram. Sharp Line
F¥RRETRE Hor. Krcl CREM Vaginella sp. 78 %L, TP EDBRCTHENITILALSE
RE3N%L % nZ LidBlicl~<7z, B (1988) » B o EAFILibERZMET L 21,
MR T 7> Loc. (Hor.) Sb17T Uvigerina segundoensis (s.l.) assemblage #5586 & L7z
», EnE ) MR ECREEFIBIGRERINE b, Z L THILBRNER I N HEER
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& Vaginella ENDFREIN L BT s RIGHTH 5,

%I (1963,1985) (Z#F M- ILEE=RNEEF LA ERET L C, BoPHiaIRE
HILBALE % Amphicoryna scalaris-Uvigerina crassicostata {LAHE L = D AL DBEE (W
B) BAILBILFEE Cyclammina orbicularis— Martinottiella communis {LEW DRIC B BEE
MRS LN, ZOERICH L € Foram. Sharp Line & A 72,

el b ~7> Uvigerina segundoensis (s.].) assemblage J# & # P Lo FHL o2 EHL v
oy B4 (1989) X Foram. Sharp Line O#AE % #8&>724%, Foram. Sharp Line P E
DFRETITEFELITLAEERL %< %Y, Foram. Sharp Line i3 B L CLBEHI A
5*,

Z @ Foram. Sharp Line {Z Blow (1969) Di5» N9& NI0ODEER & b Z L ke - I
b (1981) B L UkS (1988) iz k W HIL I iz (93, 1992). B4t [Nomura] (1992a,
b) iz & 5 & Foram. Sharp Line #4E{CfliZ14.3Ma ¢ #HEEIN T 5,

% 7z Ibaraki (1990) 3 AHHE =R FEMFILHIFEL & NIFRORE CHEKIEE N
BELIETOD 5 Z L 28D, HBEZHNFHEAI R second event X A T 5,

BB ZET 5 DR FERMEZT Clid e v, BIiLRELE0EsEERSEE 7 Loc. (Hor.)
Ty2. Ty6 & % { o Limacina sp.B & UF Vaginella sp.% ¥ H#%E X L Twv % (Shibata,
Taguchi and Ujihara, 1986) #%, HOOFEIC L uE Ty2, Ty6B#EIEATEN FFRICAE T
5, FoBRRERTHERERAERE DT > PEEEED Loc. (Hor.) Mild & 2% Limacina
sp.B & U Cavolina raritatis 7r ¥ 95845 32 11T\ 2 (Shibata, 1977). FEREALEE LIRS B
BT 5 LR, BUBEBHESAREE L USHBRIREREEREOERELERED LA
Foram. Sharp Line #{E IV 55 EHEL T 5,

Ll ko & 9z Foram. Sharp Line B#CHIH, & (I L -BEHI MR ¢, BAEGIK
BAEAUBERILEMELEBZ LIk 5%, ¥4 [Nomura] (1989, 1992a,b) ix Z DEEIICD
W, BRADHBANES, BHBRICZ L WHAEMEEA (silled basin) HOFEicEET 2 &
B, ZHATEEE A ADZEJER « DO THH L LT3,

LAEDRTHILBROER
Loc. (Hor.) Kd1, Kd3, Kd4, Ke, Kf, Krb, Krcld* & DiRE ARkt it A 5L hiba ok
2 RABETICKIEL 72, Hor. Kf 2 5 2R EMAILRZRB L 2%, FREBET L2
EDNTELHEERNCTE LD o7, Hor. Kf » LR ENLFILRIBILTOLNTH - 72,

Globigerina  praebulloides Globorotalia  periphevoronda
Jalconensis scitula praescitula
Globigerinoides  diminutus Sphaeroidinellopsis disjuncta
subquadratus seminulina
trilobus
Globoquadrina allispira
dehiscens

AR & iz s o T Globigerinoides diminutus, Groborotalia peripheroronda B & O
Sphaeroidinellopsis disjuncta > &HRE 15 Blow's Zone i3 N.7-9C# 5, Foram. Sharp Line

% Shibata, Taguchi and Ujihara (1989) 3H:BUz 31 5 #% ) Loc.(Hor.) 4 13 Foram. Sharp Line
I EAERE LT, BZL THg#: Ebns,
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LI F o dblg it Blow's Zone N8-Qc b TE B :EZ2 TEWwTH ST,

Loc. (Hor.) Kd1, Kd3, Ke, Kf, Krb, Krcl# & OREDAIKE T > 7 167G niket & ke
Sl RRE L 72, Hor. Kreld S MAFRR I N h - 1245 o 6 By 5138 3 RICRTA
K&+~ bR RT3

a2 i
& B 3% ERGHILEE» LD /ba (k. RIEEER)
— - B y \» 5 s . .
,ﬂj%tf ?’H e T_ Table 3. Nannofossils from the Bihoku Group in Shobara City
TR b Coccolithus (Sato, unpublished data).

pelagicus 7 & & & 8 &

%oTHY, L{IEHS —
20428 » 5 Species orizon Kd1|Kd3 |Kd4| Ke |Kf |Krb
Helicosphaera ampliaperta Braarudosphaera bigelowii + 1 2 1 +
. - ! Calcidiscus leptoporus + 1
DREMLIZ LT, O c. macintyrei 1 +| | +
L, Sphenolithus heter- c. premacintyrei +
* Coccolithus miopelagicus 1) 17 2 gt 21 +
H
omorphus %K i L, € pelagicus 148] 94| 73| 96| 107] 86
Sphenolithus belemnos #¢ Cyclicargolithus floridanus | o+ o+ o+ 4] 2
FEMLZeWZ 2505 Wi Discoaster deflandrei 8 1 3 5 1 8
: . ’ D. variabilis 2

o FH B T o Discolithina multipora +] +| 1] 3

NN le I3 &Lk Helicosphaera ampliaperta 51 + 1y o+ +
S H. carteri 24| 20 32| 26| 28| 21
NTwv 5, H. euphratis 1 +

#HEEALRoRTIA H. intermedia 1 1| 1
oL H. scissura 1] + 1 2 1 +
id N.8-9 }_’jﬂ]ﬁfﬁé it * Reticulofenestra psudoumbilica| 2| 22| 6| 4 6] 10
> AbAEoRTILAEWIZ R. spp. (small) 4| 28| 41) 33| 30| 48
NNATH B Z ¢ LME Sphenolithus abies 31 4 3 3 1
— P 8. heteromorphus 3| 13| 30| 24 16| 20
DRTHFILODNWT I | s. moriformis + 2| 3| 2] 1l 1
A F oy 7 AAHDLE Miscellaneous 1
BHDBTHD 5 Total No. 200] 200 | 200 | 200 | 200 | 200
* % &®

FA - BRE - LB - 4R (1990) 3RS WHT EA S s IL g FEma gy & L
BEBCHPTCHBIWERENEERLZHE L, CIcSIEHE, 4 RIHTE - RAETH
o TMM - LB R EgE RS RoBHILERoORERN 2 /R, HESNI-AL
AREREL LORTREREHET 5.

TEWEBIC W CIZTERMAD (Loc. Sja) THD HINLEBDIE ERERTH
RibiEh o BREEIC K L Diplodonta-* Vasticardium™- Ruditapes DIELZ S 2 b, Al
%859 Operculina complanata japonica 3 X 1F77 = Astriclypeus manni minoensis 5588 b
ni: (B2, 1K),

LEBEERE, E3424m, TIZTE#28m DPRERE» b BIAaIRES iz, Thr b kAL
~, Fissidentalium-Orectospira (Hor. Sjbd), Delectopecten-Antalis (/N51) (Hor. Krx),
Delectopecten—Limopsis (Hor. Krb), Vaginella (Hor. Krcl) » B{LAREIBH LN (B2
X, #2%).

Vaginella sp.% %5 5 Hor. KrclPl EE X 14~15m o _HE0E I BARIEYS 2 BRURS
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FRBHRERE, %), BEZIZLALE I v, 2 Hor. KreloE Licid £33 (1963,
1985) ¢ Foram. Sharp Line 25463 5 (¥4, 1988) &%z bha, BREZ ZET 50I3
wILH B EER S A (Shibata, Taguchi, Ujihara, 1986 : HODFME) B & UBEBRTFFERE
BEfRE (Shibata, 1977) @B LN, INLIZR—BRICLETHS S,

Foram. Sharp Line iZ & » T N.9& N.10A55 S v CR% - 3k, 1981 k4, 1988), %
DFEMRIZ14.3Ma (B [Nomural, 1992ab) & %3, F 7 Z ORHICHKIEE DR AET
WS LN, FE=REENEEILRO second event (Ibaraki, 1990) ¥4 5,

X [
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Fig. 2. Geological columns of the Bihoku Group with the molluscan assemblages in Kaisekidani
of Miyauchicho and Shinjo-Korematsu areas, Shobara City.



