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Fig. 1. Geological map and cross section of the Somanakamura
Group in the study area

The ten studied routes and sections (1-10), and the 11th studied
by Sato et al. (2011) are indicated by thick lines. The geological
map is modified after Yanagisawa et al. (1996), Sato et al.
(2005) and Ando et al. (2022), and our field survey.
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Fig. 2. Stratigraphy, lithology and age of the Somanakamura Group based on the results of Yanagisawa et al. (1996), Taketani and Osozawa
(2013), Ando et al. (2022), and our field survey. Stage boundaries are based on International Chronostratigraphic Chart v2022/10).
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@) A= W BELSLIRABHIAL 105 06 m
(2) @ HCSHikrib - SRR A ERE  10m
® HAEHCSHIKLI A g 12 m
(3) ® A=W IERLILRAAIRE — MR 2 m+

EERY), O-=@—-0% FHMkA L3 5 FFSHED
b, To ki, @—-@—-G& LA T S
CFS 123388 5 A, FFES & CFS1 O3 R o K ik
B (MFS: van Wagoner et al, 1988) (2=
FNODHIZH D LEIRTE NG, ®OD EALIZIFHCSH
EWIEFELTEY, FEH mPl EIZs L SCFS2
R L TWikEZSNLA, ERIEEHRL W
s, EIROTEE B IEKE DR C3ET 5
25, FERICHE SN &9 e MR b=y b A
LIS 205 d, AESHCS, TCS (trough
cross-stratification), EBIEEOHEFBREEOBIZD S
EHIZ3BOCFSOFAET A & FESN (X3)
kL7227 a yPDACLHG - FRETE S
#PHCTX 3 IZFFS, CFS% 7R L 72,
bf - RO OEROE SN FHEIZT EF A b,
A, BH, BMABELADET A0MHEIIE &
W (£1, 2). BR (R9) oOTHEHHREESD
WAIRAWEFME D EE LS EENCT Y EFA B
ROMBELRENRET L LR L7 (X 3E, 4).
ZplE#EIX, Sato (1961a, b, 1962) TASEHEEL S
727 VS A NEMT, FEREIZA (2005), Sato and
Taketani (2008) TH#/ ST 5. Kobayashi
and Tamura (1955), Masatani and Tamura (1959),
Tamura (1959, 1960) T & Grammatodon takiensis
e EFREO KM HEOEL D IN TN S,
ZRR (R1) TEEHE oM — ki 52 6
Myophorella (Promyophorella) orientalis? §IE S
DWHERR S L7z, MILT (R4) O TERE LK O &
e — Hk D s B N2 O EAL ORI EIZ B W T
MEBESTAEN RO E L (K2). KEIEH,
(2011) TRERSN7-FEBHBFE THFEE (R11)
BT B/ LHRE T EER THOKL -5 (7 %€+
4 b)) B, IR (R10) I2b FEEIEHT S
DACAIEE L 72\,

LEBIE
A EBICRIK~ KB BT AEYEEA R S LS
WP SERBOWE IV N E -V MaEP SR b H
MGt TH L, EHPEET LT IEDOOLN
L. —iRICEBIKE RV MEOERIEL, HE RS
d 4. Phycosiphon & HIWF S 40 5 M 72 SEE A
IRALA D EEHHAR ISR T 2 BEND L0 6 T80
51Lb.

ffepgiE2 (2011) (2 XU, wEEEBEE THE

SHO R FEICIEEIE 3 mis DM — HORLEY A A3 Re# S
NCTWBED, Mo — h TIRIECIEE IR T X
Rirolz.

JEE - FROBHED 2720, BIEIIMHEETE RN
H, LA (R2) THSO mOEHGHEE # A TE,
B (R9) CTlrkAHE Lo @E M 4 MEL, 110 m
Az A ETFHEEIN

th - TEB LY 2% VI CHREDEBEEIZES 575,
BAERIIZ T BT A MR/l B\ id o M H
*ETAH K1, 2, HR4). #EM (R2) Tldfk
TEROEIK EE D HBEHDOIVED, AR (R7) 12
BW IR A H Entolium kimuraie 7 ¥ €5 A
k Kilianiceras sp., WO, HIR (R9) TIYLE.
kimurai BSER U720 EREZ S (2011) TlEEEH
BB THFEHOKR LIPS Thurmanniceras
isokusense DEMDVHRE SN TV 5.

2) HERE L TDEE
(1) ERE»S/NUHRE T E

BIREDH/NMUHEIZ T TOEMEILIX, BER
PHWRANDOZELE L ClEDNH o7 EZ 55
CEREATIIE T BRSEN TS (ORI - FHE,
1998 : 4 - iR, 2013). #EIRMENI O & iRE
(BRIZ A, 1996 ; ZeElI 2Dy, 2022) RIZET 5,
/N O 722 FR T L, AMEBRBEIC B W Tl
REOAMVEBIIZEE T TR SN2 DT, HiR
¥ v Ay Ml (wave ravinement surface:
Nummedal and Swift, 1987, LN ¥ > % > M)
LRSS (M3, MR1IDRS, 2D, E). €L
T, ¥ YA M EOMBECHRIAY & & T AL
LR ERE (7 7)) MY (transgressive
residual/lag deposit) &HEESND. ZOWHET 7
W& FTNSEMyophorella (Promyophorella)
orientaliss &O AR IZANEIZA B L T 72 filEk
B, HEELAE D AHEIZ BT A PRR U - BBE)
L, WSOHODPERBLTERITHELLZLDEEZD
ns.
(2) /NMUHRE T EBRE

T ERIE ORS L A YRR A R HCSHEARLD
GANE L, BNEROHHATHL M) T=T F
BroM. (P.) orientalisR° G. takiensis7s & O _FH
OTMHICHET 5 s, TEYMHE - NIEERH O
FECHERE L2 E oA (K 1-3). HCSH
FTOHFFEIEA D=L ERPEBETHEREETH 722
ExRRT. F72, PRHWENELSEET LEEL D
50T, —RiIIE EERIHEREEIZE L Tz T
HH.

BT 6Nz L9 o Fksfbr =



ISP R 5 NLERE (BIEACRTTED) OB - HERAR - LA

M, Ao RERRD» SHEFRE S AT 208 © W
B, @ TFEksbiz, @ LBifsbdEaidE (HER)
L72#IC%EB () S, ZOBFOHE
(R) 25 &9 7%, B - RO K
L O SNiErREIns (M3, Kk
1). 29 L7zt - B0 ELIZ, EREOT
frod 2 REfE / IR EHE TL RO LN TV 5,
(ZHEIE 2, 2022).

NMUHTERE O SMHA, ZHEZo (2022) TRL#EL
SN RS IR e L L Tnwas 2 &
»e, fEIREBHEREH O Y 2 B 2 ) v
T HNIHET LT 72 R FLR O SRS,
NUHEERERMINC SR L T2 e 2 RIBT 5.
72720, fE R EIE IS HATEEDSENZ & h
5, 1) HWEREHESCHRERDIGEREIVNS 2o 72,
b L<IX2) HEMMED - 72T E W, &
LWk, 3) BFHIZHREDSEST L-WREEL H A ).
(3) /NUHE T EBRE LS oBX 7 - BEIXE A

BEIK 5 B X ORI 5 e dE X BT (R8) T
JEIE50 max iz TB Y, WEIZKHIK L 72/l
B S FHERE L 72T REME SRR S L, B
ZALBWETH A Z L ORI RATIICZIE  HERE
L, HEREHLIZBERTIM AT IZ & o 72 2 L AVURIE S
ns (M3, K 3C, D). EwHfakkesDfEE
AR AR oKL CKILEE) Tofb
BB KIEE D H > 722 LR EWRT S, 2771,
B E O TAIITHCSH 25 D X 9 70 I IE BB g
DR ERLHERED D D Z L0, ZOKEIR
R IZBEIK L 72 b 0%, FEHERE L 7T RETE DS TR
N5,

(4) /MUHRE -FRkE

ERRE X HLER 2 AR — R JE L b s OB S AH A
fed T enn, AMUEEN — BEM# O % e L 72 )R
THEREL7-&E 26N s (X3, KW 3B). E. kimurai
DL BREROKRY T A LR OZHEIZ, ZhFE
THHRZEHO Y 2 FHd — HEAL O WA R OMR A
WP EHT L2 eSS TS (Johnson, 1984
nE).

TEbkE & LibEsE A O RBHZLIZELEE (R2),
BIR (R9), IR (10) TEIZE, wWind
LEREL L CTEANICEL TS (M3, KR 3A).
AU, KREEZREED: UC, il Syl EE
VIROZE LT2BRIBIZEAL L2 2R, 727201,
FEREE 2 (2011) CTREN, WEHSHEE LHEE
UH (R11) Ofg LBk — kb (BIE 3 mih)
W — R 2 MR ORADN D 5722 & HRIET
ey

INMUHEBAETR S &, FISRALEm A5 5

NHOT, afke L TEEENO b & TR S
bOLHMTES., Jolb Lz X )12, BHET T
X557 7 1 I EIEAI 300 miZ B L S/ L H & O
IRET IV Mah i L, ARIso /NI HE EEE 72
b2 B H#EIAEMITON TS (ARIED,
2000) T, MWEERIIEHM# L 720 TH A 9.

3. XEBMtHAEMH

INUHBE2SER L7 v EF 4 b HHOH
EH R~ L 720, (1) fLARCEGHSC (Sato, 1961
a, b fEREIZ A, 2005, 2011 ; Kobayashi and Tamura,
1955 ; Tamura, 1959, 1960) OREAREHR, (2) ®EH
B e, BXO (3) KEKFHEF T IRER T
B — ANUEEAR (FER 2 KIRK A4S IR
%), (4) B TOREER, (B5) F FHERERE
RIZOWT, FESN TRV DL HE L
pEH, R HERE L CREIMMEMAE B R . BREEE,
WEER V) —= 0T, REEORE R ENRL D5
RThHLHA, MEHICEFLOTEHRLEL, 218
L7z,

1) 7>EF+4 b

AT 2 & L 2B AEASEE T X HIEARIZOW
T, i zaofEsx 1y L, /MUHE
R TIL 68 8%, ME28H AT 7 (F£1).
TE @A RN E (8%256) THEBEILTEY, LI
& DR AEE (BE29) IR HmThHhDL L ER
I, TEE T O OE I T O AV
Wz, HIEAEE L V.

BIOWRAEIET 5L, THETIIZVE2S,
Kilianella, Thurmanniceras, Kilianicerasl®® 3 )&
TEEOB L Z9E], Neocosmocerask &5 & I
LA/ TITUEE TH > 72, ZHUTHFFIEZA (2010)
O LB R <Th 5. —F, LEfET
X, oD S Kilianella, Thurmanniceras,
KilianicerashS R $ 57200 CTh o7z, L7z T,
EREE A (2011) TSz LH 1 /hMuEBED 7
YEFA MAOSEMEE TR, EEREE DI L,
Bl Tho7z. LoLahs, HAROEK T
HEROT »EF 4 M EFARIEIETIL Lo &4l
BREOBERE (Sato, 1961a-b ; Takahashi, 1973 ;
HREIIA, 1994) RUHEFBEOE)IE (Sato and
Takizawa, 1970), WEIESEIIAS o F-HU=EHEH T 58
& (gL, 2008) IZPBEHNTEY, Mo X
DOZEL, BLNVOENBEELILETEL 2 L
EEETHAH. B, $CI, MMiHBEEZEDLL
Lo 4BIZB 2B LB R AT £ %
DLV ERBEIN TS (FEIZA, 2011).

7 VT A N ORI T EE OBLRA Y EEL
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Wb RE (IR D R9) REIKEWS, BIKEY IV
MA (FE THEE  FEIEH,, 2011) 225
LCTwa, BRofbAakE#EL, AMHPHCSHED T
Mcfi@E s 4 (MK 1C ®, 3E) &5, A
P OHEREBRBE DS HEE S, A b — A ROEEE
ZIB LI BERBTHo I LR ENS. FERE
27 Y EFA bogeflifkid b, Y
ZIFTBY, HH LRV, Yo7 v EFA
NESEORET LBER, Wh)IE, #FEREoRBHED
EHIIR AP E RS LS NTBY (Takahashi,
1973, ZETA, 1994, 1EREZ2, 2008), /NMLUH
JBOTAHRA T X ) BEHOERVHERES Th o728 %
AoND. LzhoT, TUyEFA MIEEGOM
ESIRFERE TEITN, FO%, A N—LWHED
£ BRMEREE T & S0, NI R F O - A
B, WEREGEICHERE L 2 RS H AL BED
BT 5 THBIZT VEF A DL VERO—DT
HLPD LI, 29 LzEERS AT v EF
4 ML HET HERIE, KT (2022) THLEE
SNTW5S,

2) —t#BR#M
“HAOMEGENL, &L BERE05, A E
0.2& LCRHEL, MBEOMMEE RO /Al

Hig4hTld, BEAHZERE, 9E16f, 5160.6
Tk zFEH L (F2).
THEEO A HIE 8 JE13%, FH43.6MEAEE RS

N7z, 7rEFA MIHEREL WA, ZOFTIE
M) T=7 (=MmH) LR DOMyophorella
(Promyophorella) orientalis?h iz b % < 4 % # 2
TBY, M2l Grammatodon takiensis, Astarte
kanbarensis, Protocardia tosensis, Neocrassina
subdepressaz ENFEL TWAED, WINH AT
Hb.

—7, E#fREIZBWTix, 9B14MEF17.0M 4k
WHERR S L7z, T EbIE & 0 BB DY 70\ s,
Entolium kimurai & Entolium sp. D34 <,
Astarte, Neocrassina, Corbula globosaD &5 | T
W5,

HEPHERER 2R (B2 27 R/F 220 v
VT Y =F =T UTE) TIE228H0E60fE D AL
HAMER s nCwa (HEE 2, 2019) A%, 24l
WD E LMD 7 VAR CHIBRIZ AL TH 5.
M E R LA DORIER T &~ ¥ Y VDMK 5 72
ZENBERDO—DTHolzbEZLNL. oL,
/N O —BEABE, AE R T oMb -
RIEZACE OB 2RI Riek s L TEETH 5.

THREFEIZRAEAY E LTS A BRENN U

-
—

_10_

JREIZAERET 5720, G X o TR HEHMED R
A EDNLW. BIzIE, BEDSERT L KR O
THEBEIZIE, Myophorella, Grammatodon, Astarte
E\ o PRI FINA A S S ZHHEBEO 8
HAZBZ TWDHAS, TV NAREBETH 2 A
D _EEE T Entolium® X 9 2 “HUH DS W E
238 5. Wb KBRS 2 IO L 72 BRI T
HBHEHMTE S,

4. £ &

1) MUHEOLBEBFER

IhET, ANMUHEDYSENT S AR o
T YRS A MRBEELARE LY, baRERER
MWERINTWAE, /NMIHEZ & HAD FHE
RT7 VESA MEARERFOERIIZEIEYabe
(1943) *°Sato (1961a, b, 1962) F T#l %A%, it
WA H B ELE TREED SHEPR BRSSO
R E o THZITHEME N LB OER % v
T, WFZEhs k& CHER L (eI, 2005 ; Sato
and Taketani, 2008 : {E#E(T2, 20117 &). ZiL
SlIZk L, BT LT VEFA MNEOELEYMO
HRDDPO/NMIHBOEMRIINR) 727 &SR,
NUHBE R BT NT v X =7 SRS REE
PR SN Tw5E, —7, /MUHE FEE S #ET
HIECHBEEEN DX, XU T UL THNT v F
TV ERBENTWES (T4, 2013).
KWFFETIE, INOOREEUETT 21EHREES
TV, Flt, #8FALIEA (2022) AYEIR (R9)
WZBTA, 7TrEFA MbARBEL Y EALo/NUH
J& T DB AN S, NT U F T VR R R
U-Pb4EfL (135.59%0.77 Ma) #HFCwWb I &%k
fL7zw, S50, /MMUHE RSO YV MED K
FRNAREB 585 F=7 YIS ¢
W5 Weissert EventiZFML L 72IED Y 7 SR 651
HEWHIEBELEELHL. LA >T, NXYT ¥
TryDOT rEFA MOLEFER LT BT oML
Wk LTh, 7rEFA MERE U-PhiGHER D
IR X RAERED D L DT, SEMEOFME %
LT BEDNHA ).

2) MUHBOEMEER EHag (2014) DiEBKEZE
EpphiR & DB

Haq (2014) 29K L7z FHHEAC O HE S 7 gk HE 22
B R LA LS. 72720, HELOH R
FARRUL, R OEREFEREFZE (International
Chronostratigraphic Chart: Ef{BFREAY = 7
P4 b, v2022/10) THLBUETENTWAEDS, K&
C1F#ED VDT, Haq (2014) OFEREHAVS S



ISP R 5 NLERE (BIEACRTTED) OB - HERAR - LA

CIZT D, NYT T b F—T) BT YOG
L, B2 —F—OERWEHL X)) T
T NIRRT LA - TR, NXYT T UH
H1D1375 Mafhii & T T2 7212, oM
FRICEDT, A7V T VBT TRWTWAS.
2%, (1) vk A (145-142 Ma) — (2)
EER (142 - 141 Ma) — (3) Az TR
(141-1375Ma) — (4) 2% FAH (1375
—130 Ma) TH» 5. /NUHEOHEEHERER (N)
TIT YV =NTGUFXFZT V) IIBUILE2F -5 —
ZEIORIEIZS0 mPN & BEEb b, 2L T, N
TIT v ENGEFZT UL, FNENARODE

34— —OHEBPIREIREIN TR Y, ZORIE
1340 -70 mO#EFHE > TWA. (1) 75 (3) FT
X6, (4) ODINTG UF=T OGN 2 E RS,
DL, HE2A—F—LE3F—F—DRFHPEL -
THAE L 723541213100 m & Bk 2 2B 1) 155
2y LNz,

/N O MEREAZAL D@ A 5, MIHBIEE
IRIBHERE 72 O KBS 2 O TR SN TH
0, HEERIICIEEE 3 4 — 5 — 0 EII R,
B RL 220 TEHEEMET 53 - 4801
HHRALL= Y bR E N2 EDbh D, ZD
%, FMAEMDGECHERE L - L EE b 726 L7722k
B AT E S NS, b L, HkEL B O
F2H = —EENIRIE L TV AL T2 51T,
NIHEZ & 726 L7zigEoR i (4) o A0
AIEONT o F =7 YHREDENE 2 9\,
Ji, miR L 7AEREE A (2011) ReEDT VEFA
b BERICAEF R TH S, [/NMIHEOE
KA 727 T, MUHBR LA TN ~
For v ic&kEoCE, NMUHBIR (2) BEE
s (3) AL TRIICERI N2 IR,
ANILHE ORI 2 BT 5 &, LIS K
TEZITHHT X 74, M 2 HERE 2 o0 KL
a2 BET LULENDH 5.

WERIZ LTS, #BALIEA (2022) 12X B, /L
HETHE»SDNT v F=7 VHil 27”3 U-Pb
A (13559+0.77 Ma) < LERIE o fe F AR L2
B2 i S /- Weissert Event|ZHL L 721ED > 7 b
R EO, WENEREPLETH S .

3) EAY 1 S#Eh SEIHIREILDORIL B ADHER
72

20 5 FL T RSP A S AL HEE L2 200 T,
F AL — 7 8 AR IS TE L C W 2R A
(Ando, 2003 : “ZHk, 2006) (23T 2 HERERLAIL,
Pe bHbfE & L TRl SNl @O T 777 %

-11-

BRREBEORBRE L ST\, T, K - G
(2017) *EH (2017) AWML TWA L H 2, H
JeH 5 DRI HEE TI21%, IERIEVEHERO
WA H Y, ZOTRIZHIERIHICRATY S
WD H D, L7z T, WREEHERE 2 LUl o HERY
Fegk e U /MU Y0 H ARV S8BT 5 HHEl
HHEA O LB 2% 2 5 L TEET
H5.

Wi 7E Mt 5 o T RN (AFRIZ 2, 1990) T
X, BIE300 mOEEDS % 5 /NIHE O 55456 255
HEINTEBY, Kgo/NUHE EEHEO SV NE
BIUZFo L@ E §UE, BFgesbIsE LIz i3h
I DA R LA L CwW il ietkdsd b, B
(2017) 2R LZZFHBEEARAOWHIERE L A d
ENHHEND LN, 512, IR (2022)
T/RLZ2EHE, /MUHE XY ToERE, H/
Rig, WEERBREELZ->TEBY, MHEPHEE
EETIERBENL1000 mz#A L. Ld->T,
FIEREZ ORI L ) il o 2 FE A S A
I T, MHEPNBESCETIL LB Y 25
S — TERE R & MR S 2 AR S AMEAE L C
WD EAURIBEND.

xED

1. MAEPAREEANLHE R RKEER 175 mASEE
WL, A OIS S 2 R LB K S - SRR
RO TEEE, YV haERFEAE TS EEEIC
Mo TE5.

2. NMIHETHE (FE255-80m) &, Thow
N D &R T RAVERRE R (T80 X
M) TEZR S, WHIFEEM - TSR O AL
AR T By = BT 1 TR = e Y NPl D G
EANER O HRL — MRS 5 2 D . A o b
i, B OREHTRH50 m) EIKEME, Mk
BIRGDFEET B, LERE A ME A — Btk pk
D¥—BEIRE IV M (RREEL1IOm) ZFE
5.

3. k& L T—#o LR GiEte) %R
LTwa7%, THERE TR EPRAAL (HiE
MERE) HERAHRESD R LD MY RL TV
5.

4. FEORBENPSETL/NMIHEDOT Y EFA b
&, Kilianella, Thurmanniceras, Kilianiceras,
Neocosmoceras® 4 J& TI5% % 580 % HAG 2 % 7
3. T ERE O PRI RER SRR AR 45 R 12 S ME ]
Wb, MRFIIRE LTRSS R I N 5.
5. MMUHETHEOHHEIZE, BEWEZ2E0T
FEOBONDBHEIZES PEELIZEE 5T,
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Myophorella, Grammatodon, Astarte & \» - 72 7%
BRINAEFED S E A2z TWh . EHHEED/NS W
L@, ERRNAEREDIIPIVED Entolium DY
%\,

6. /NMUHBOHRBEMRITT > EF A b EREHE R
ERNT T T YBHEING ¥ =7 L ENTE
7275, T S MBS O U-Ph AR i
KB L OIS, BT 2 LEATTT
X7

i

A T AR O = 3OS RIS I FTEIE AR O %2
TBMEEIZR Y, BRSO/ EZ R,
prt/ SV N E R E e R il B o N N IR RV
Telinie F70, MBS O 4 —ER A
Hi, HELERORML T AV M 2272 Rif
ZEIL RIS 2 b N2 JSPSEHIFE 17K05688 8 & O
21K037312 X Wik 21372, MLEO&K, &
WCEHOBEERT L.

X ik
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Stratigraphy, sedimentary facies and biofacies of the Earliest
Cretaceous (Berriasian-Valanginian) Koyamada Formation of the
Somanakamura Group in Fukushima Prefecture, Japan

Hisao Axpo™ + Taiga Suzuki™* - Shouta TacucHr™** -

Muneo Tara™™** and Hiroki Inosg™ ™ * **

Abstract. The lithostratigraphy and distribution of the Lowest Cretaceous Koyamada Formation (maximum
thickness: about 175 m) of the Somanakamura Group were investigated, and the depositional environment
was estimated for the lower and upper members distinguished by lithology. The lower member consists of
shallow-water (inner shelf-upper shoreface) sandstone overlying the fluvial Tomizawa Formation with a
wave ravinement surface, and the upper acidic tuff and tuffaceous sandstone. The upper member is an outer
shelf-shelf slope facies composed of homogeneous dark gray siltstone. The formation shows a transgressive
upward trend, though the lower member constitutes at least three upward-coarsening facies successions
suggesting small-scale sea-level oscillations. Ammonoids of the Koyamada Formation are simple in
composition with four dominant genera accounting for 95%. Because ammonoids are common in massive fine
sandstone of the lower member, they may have been transported and redeposited into shallow-marine sandy
bottoms from habitat through sedimentary processes. Bivalves are somewhat accumulated in several layers
in the lower half of the lower member including the basal sandstone. Shallow-burrowing infaunal species
account for more than 80% of the bivalves in the lower member. On the other hand, epifaunal species are
more frequent in the upper member. The sedimentary age of the Koyamada Formation previously
designated as Berriasian-early Valanginian should be reexamined based on a comparison with recently
reported U-Pb radiometric ages of tuff and global sea-level change curves.
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Plate 1 Panoramic outcrop photos showing lithostratigraphic successions of the Koyamada Formation,
Somanakamura Group

Wedge-shaped triangles show coarsening-upward facies succession (CFS) and fining-upward facies
succession (FFS). White quadrangles show photography ranges of enlarged photos on other plates. O — @)
lithologic unit numbers. Scales: brush and scythe (120 cm long with marks every 10 cm) , hammer (30

cm) . Legend applicable for all plates.

A.

Tuffaceous sandstone of the lower part of the Lower Member, Koyamada Formation (20 m thick) along
a forestry road in Minamiyamashita (R4) . Hummocky cross-stratification (HCS) and parallel
stratification are conspicuous. The right end represents the lowest horizon of the Koyamada Formation.

. Lithological succession of the upper lower half of the Lower Member, Koyamada Formation upper than

C along the right bank cliff at Umazawa (R9). ®: Tuffaceous fine sandstone and fine tuff, ®: HCS
tuffaceous fine sandstone, (D: Massive medium sandstone.

. Lithological succession of the lower lower half of the Lower Member, Koyamada Formation lower than

B along the right bank of Umazawa (R9). @: HCS fine sandstone, 2): Massive very fine sandstone, (3):
Parallel stratified fine sandstone, @: Bioturbated massive very fine sandstone. The Tomizawa
Formation in the right end cliff and small fall is in fault contact with the Koyamada Formation.

. Lithological succession of the lowest part of the Lower Member, Koyamada Formation overlying the

Tomizawa Formation with a ravinement surface (RS) in Takizawa (R10). @: Medium sandstone with
shallowly undulated ravinement surface on the base, @: HCS fine sandstone, 3): Bioturbated massive
very fine sandstone, @): alternating HCS very fine to fine sandstone and bioturbated very fine sandstone,
() HCS very fine to fine sandstone, (6): Bioturbated massive very fine to fine sandstone. MFS: maximum
flooding surface.
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Eid
/NLTHRE TR OB E MRS . HCSR AT L < 56#. MEIXKRIASE, BEILUT (R4) #HE
{SLAN
/N HFE TR OB EMIA Y . HCSR AT DS L (36E. MEEMBRIBSE. BIR (RI).
ALHRE TERER T (PRI D Bm A6 oFM. O A - piiibs, @ SRS, @ HCSHE
Kb - BLIRAAIR DS R, EIXKARIAZIE. MILT (R4) FRER.
/NI T ER R ZE I O — Wk ib s (EIE10%kem) O RE BT, IO ZAH Myophorella (Promyophorella)
orientalisDBEFREOAE. FBSFIZCIOEK. SO ERKEIZI T A MEiE AR ENS.
I (R4) iAW,
DO A2 A-HE oo, FEEH EHoRI R PR NS,
BiRER Lo 7 7R BEHEMANDE. D, EOMIOm AL EIUTF (R4) RiBV)
BiRER RO T IV a— 2B SE. WK (R10).

Plate 2 Outcrop photos showing lithostratigraphic successions and characteristic sedimentary structures
of the uppermost Tomizawa Formation and the Lower Member, Koyamada Formation, Somanakamura Group

A.

Tuffaceous sandstone of the lower part of the Lower Member, Koyamada Formation with HCS and
parallel stratification. Refer to Plate 1 A for photography position in the outcrop along a forestry road at
Mianamiyamashita (R4).

. Tuffaceous fine sandstone of the Lower Member, Koyamada Formation with conspicuous HCS and

parallel stratification. Refer to Plate 1B for photography position at Umazawa (R9).

. Lithology of the lowest part (several meters above the base of the formation), Lower Member,

Koyamada Formation. Refer to Plate 1 A for photography position along the forestry road at
Mianamiyamashita (R4).@: coarse to medium sanstone, @: Massive very fine sandstone, 3:
Alternating HCS fine sandstone and massive very fine sandstone.

. Upper surface of coarse to medium sandstone (10 and several cm thick) at the base of the Lower Member,

Koyamada Formation along a valley at Minamiyamashita (R4). [JO marks show disarticulated valves
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E.

F.

G.

Stratigraphy, sedimentary facies and biofacies of the Earliest Cretaceous (Berriasian-Valanginian)
Koyamada Formation of the Somanakamura Group in Fukushima Prefecture, Japan

of Myophorella (Promyophorella) orientalis. The [ J-marked part is enlarged in Plate 3F.

Oblique sectional view of D showing shallow undulation of the upper surface of the basal sandstone of
the Koyamada Formation.

Trough cross-stratified coarse sandstone of the uppermost Tomizawa Formation situated at about 10 m
lower than D and E along a valley at Minamiyamashita (R4) .

Main lithology of arkosic coarse sandstone in the Tomizawa Formation at Takizawa (R10) .

Xhk 3 MEB/PHEFHMUBREOEHER CFHNHREEEZ RIBERER

A.

o ow
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orientalisD#EF7: (O) BEEND.
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Plate 3 Outcrop photos showing lithostratigraphic successions and characteristic sedimentary structures

of

A.

B.
C.

H.

the Koyamada Formation, Somanakamura Group
Boundary between the Lower (tuff) and Upper (monotonous dark gray siltstone) members of the
Koyamada Formation at Takizawa (R10).
Dark gray siltstone along a forestry road at Umazawa (R9).
Thin- to medium-bedded fine to coarse tuff approximately 20 m thick at Kakuremachi Pond (RS8).
. Medium- to thick-bedded fine to coarse tuff approximately 10 m thick upper than C with a few meters
break at Kakuremachi Pond (RS8).
. Bioturbated massive very fine sandstone bearing ammonoids and bivalves in the lower part of the
Lower Member (upper part of Unit @ on Plate 1C), Koyamada Formation along the right bank of
Umazawa (R9).
Disarticulated valves of Myophorella (Promyophorella) orientalis on the upper surface of the basal
coarse sandstone of the Koyamada Formation. Refer to Plate 2D for the position within the outcrop.
Medium to coarse (D) and fine (@) sandstone in the middle part of the Lower Member, Koyamada
Formation at Yasukurazawa (R1). White circle shows the position of a disarticulated valve of
Myophorella (Promyophorella) orientalis on the upper surface of .
Enlargement of a disarticulated Myophorella (Promyophorella) orientalis in the white circle on G.

Xhk 4 ‘/MUEHEH»SEHLU LA

A

r—J)v 1 cm.

Fig. la. b. c. Neocosmoceras akiyamae (Sato, 1961)

SEIMERI D ) a UHsliEF v 2 b RGBSR = #5. wEH  BIR (R9). EIHIS TS AE BT 5
MMO000962. la. HIH. 1b. ZEMIH (@D SOa ), H&E) =f~—213lcD~— 7 ExHIE. le. J5EB. 1bD
Ffe=fi~— 27 O L HD» iR, BEITA LA

Fig. 2. Kilianella sp.

M IR > 2 0) 3 VR v A b R BIR (R9). iR (FMRFAEHIR) RE #
RS T A AT MMO000963.

Fig. 3. Dalmasiceras muneoi Sato and Taketani, 2008

_17_



Hisao Anpo, Taiga Suzuki, Shouta Tacuchi, Muneo TAIRA and Yoshihiro INOSE

BTAVERERL D 2 ) a e v A b, pEHL IR SEG 2K CRRFAERIR) RE. BT
e A5 MM000964.
Fig. 4 Heminautilus sp.
FEREAYMEMERB R O > ) T YBHIES v A b EH IR (R9). MHE T A5 MM000965.
Fig. 5. Entolium kimurar Tamura, 1959
PR, EEBIZFE DS SN MERL & 72 o> T B, pEHL - BIR (R9). FiMHE W& AR 5
MMO000966.
Fig6. Entolium kimurar Tamura, 1959
Gy pEH LT (R4). FEAS TR AE A5 MMO000967.
Fig. 7. Myophorella (Promyophorella) orientalis (Kobayashi and Tamura, 1955)
GtV o > ) a3 % v 2 b EH BN (R9). PrBEERXERE MMHABTEDE EXEFS
MMO000968.
Fig. 8. Protocardia tosensis Kimura, 1956
e VEL R IR (R9). EAHRS AR £ A5 MMO000969.
Plate 4 Fossils from the Koyamada Formation, Somanakamura Group
Scale: 1lcm. Register numbers (MM---.) are designated for samples reposited in Minamisoma City Museum.
Fig. 1la. b. c¢. Neocosmoceras akiyvamae (Sato, 1961)
Silicon resin cast extracted from outer shell mold. Gray shaded areas indicate broken parts. Locality:
Umazawa (R9). MM000962. 1a. right whorl flank. 1b. left whorl flank (other side of 1a). White arrow
corresponds to the same mark on 1c, and white framed arrow indicates the photographing direction of
lc. 1c. ventral surface. The upper other side indicates the growth direction of whorl.
Fig. 2. Kilianella sp.
Silicon resin cast extracted from left outer shell mold. Locality: Umazawa (R9). Collected by Emer. Prof.
Haruyuki Takahashi, Ibaraki University. MMO000963.
Fig. 3. Dalmasiceras muneoi Sato and Taketani, 2008
Silicon resin cast extracted from left outer shell mold. Locality; Umazawa (R9). Collected by Emer. Prof.
Haruyuki Takahashi, Ibaraki University. MM000964.
Fig. 4 Heminautilus sp.
Silicon resin cast extracted from left outer shell mold. Locality: Umazawa (R9). MM000965.
Fig. 5. Entolium kimurai Tamura, 1959
Outer surface of left valve. Locality: Umazawa (R9). The upper half equivalent to the juvenile stage is a
mold of the inner shell surface due to breakage of very thin shell material. Locality: Umazawa (R9).
MMO000966.
Fig. 6. Entolium kimurai Tamura, 1959
Outer surface of right valve. Locality: South Yamashita (R4). MMO000967.
Fig. 7. Myophorella (Promyophorella) orientalis (Kobayashi and Tamura, 1955)
Silicon resin cast extracted from outer mold of right valve. Locality: Umazawa (R9). Collected by
Muneo Taira. MMO000968.
Fig. 8. Protocardia tosensis Kimura, 1956
Outer surface of left valve. Locality: Umazawa (R9). MM000969.
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