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Neogene stratigraphy along the Arakawa River near Yorii,
and of the Ogawa Basin, Hiki Hills, and Iwadono Hills,
central Saitama Prefecture, central Japan.

Ryuichi Majima*

Acanl o e

reloped along the Arakawa River near Yorii, and in the

Neogene deposits are dev
Ogawa Basin, Hiki Hills, and Iwadono Hills, in the marginal area of northeastern Kanto
Mountains, central Japan.

The Neogene of the northern part (Arakawa, Ogawa and Hiki) of this area are
stratigraphically divided into the Kozono, Arakawa, Ichinokawa and Fukuda formations

in ascending order. The Kozono Formation (conglomerate, sandstone, mudstone and

tuff) unconformably overlies the pre-Neogene basement and is conformably overlain
by the Arakawa Formation (alternating sandstone and mudstone beds, and tuff). The
Arakawa Formation may be unconformably overlain by the Ichinokawa Formation
(alternating sandstone and mudstone beds, conglomerate, and tuff). The Ichinokawa
Formation is conformably overlain by the Fukuda Formation (alternating sandstone
and mudstone beds, and tuff).

The Neogene of the southern part (Iwadono) are divided into the Arakawa
(alternating sandstene and mudstone beds, tuffaceous mudstone, and tuff), Goudo
(sandstone, conglomerate, and tuff), Shougunzawa (massive tuffaceous mudstone and
tuff), Hatoyama (alternating sandstone and mudstone beds), and Imazyuku formations
(massive sandstone) in ascending order with conformity, except that the Arakawa
Formation may be unconformably overlain by the Goudo Formation.

The Ichinokawa Formation of the northern part is correlatable with the Goudo
Formation of the southern part, on the basis of the stratigraphic position and
composition of gravels of conglomerate. The Kozono Formation yields some
characteristic species of the Arcid-Potamidid assemblage of the late Early to earliest
Middle Miocene Kadonosawa-type molluscan fauna. The Goudo Formation yields
Lepidocyclina which also indicates the same age with the Kadonosawa-type fauna.
Therefore, the Kozono, Arakawa, Ichinokawa and Goudo formations are considered
to be the late Early to earliest Middle Miocene in age.
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Fig. 1. Index map.
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Table 2. Correlation chart of the tuff beds
among the present and previous studies.
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Fig. 2. Geologic map and geologic profile of the Yorii area. For legend, see caption
of Fig. 4.
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Fig. 3. Geologic profiles of the Ogawa and Hiki areas (see location of each profile
in Fig. 4). For legend, see caption of Fig. 4.
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Fig, 4. Geologic map and geologic profils of
the Ogawa and Hiki areas. Legend: |,
basement rocks; &, Kozono Fommation: §,
Arakawa  Formation; 4 Ichinokawa

Formation; 5 conglomerate ~ consigting

mainly of angular boulders of schist in the

Ichinokawa ~ Formation: 6,  Fukuda

Formation; 7, tuff; 8, Quaternary; 9, basin

structure, 10, synchinal axis; 11, anticlina

axis, 12, concealed fault; 13, ault; and 14, dip
and strike of stratum,
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Fig. 5. Columnar sections of Yorii, Ogawa, Hiki areas. For legend, see caption of
Fig. 6.
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Fig. 6. Columnar sections of Hiki area. Legend: 1, conglomerate; 2, conglomerate consiting
mainly of angular boulders of schist; 3, coarse-grained sandstone; 4, medium-grained
sandstone; 5, fine-grained sandstone; 6, alternating sandstone and mudstone
(sandstone > mudstone); 7, alternating sandstone and mudstone (mudstone >
sandstone); 8, alternating sandstone consisting mainly of grains of schist and
mudstone; 9, mudstone; 10, tuff; 11, fault; 12, Fukuda Formation; 13, Ichinokawa
Formation; 14, Arakawa Formation; and 15, Kozono Formation.
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Fig. 7. Fossil molluscs collected from the Kozono Formation (loc. 6: Fig. 5). All

specimens are rubber casts made from the external molds. 1-3: Vicaryella ishiiana
(YOKOYAMA). 1, IGUT 11119-2, x1.8. 2: IGUT 11119-1, x2.8. 3 : IGUT 11119-3, x1.7.

4 : Vicaryella atukoae (OTUKA), IGUT 11117, x2.7. 5 :

Tateiwaia tateiwai

(MAKIYAMA), IGUT 11116-6, x3.3. 6 : Tateiwaia yamanarii ( MAKIVAMA), IGUT
11118-5, x2.4. IGUT : Institute of Geoscience, University of Tsukuba, Ibaraki,

305 Japan.
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WETFALOMKIRYEE D & Crassostrea , AL D EER
B IREE» b Cyclina, Hiatula, Vicaryella,
Cerithidea % O Bt 3 LB B AT VIR EE TR
T5. EIACAER 6 ORBRIFMER N 513, Tateiwaia,
Vicaryella, Cerithidea D% B\ A (7)) BEBEE
LTETS Manma & TakaHAsHI, 1987). LA kD
BACRZNE & 5 X O AHE OFEKBEOBRE 2 7R
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(L&) AREix, /K (1935) OEEBOKRY:,
METHL IOHE, T/ NBOTH, PHBIV
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%3 /NEBERMKAOEHY X b ALFREMOMEIZNS B . A: 25 E&LL L. C: 11-25

ek . F: 5-10 fa44 . R: 5 fa{KLLT .

Table 3. Faunal list and relative abundance of species in the collection from the
Kozono Formation. A: more than 25 specimens. C: 11-25 specimens. F: 5-10

specimens. R: fewer than 5 specimens.
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Nuculana sp.

Arca sp.

Striarca sp.

Anadara sp.

Glycymeris sp.

Mizuhopecten sp.

Chlamys sp.

Crassostrea gravitesta (YOKOYAMA)
Lucinoma sp.

Saxolucina cf. khataii (OTUKA)
Dosinza sp.

Cyclina cf. sinensis (GMELIN)
Venus sp.

Tapes sp.

Paphia ? sp.

Clementia sp.

Mactra sp.

Hiatula minoensis (YOKOYAMA)
Cultellus sp.

Margarites ? sp.

Turritella sp.

Taterwaia tateiwai (MAKIYAMA)
T. yamanarii (MAKIYAMA)
Vicaryella atukoae (OTUKA)

V. ishitiana (YOKOYAMA)

V. cf. chosenica YABE and HATAI
Cerithidea sp.

Pollia sp.

Hewmifusus ? sp.

Trigonaphera sp.

Epitonium sp.

Bulla sp.
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DHiIE & L7z,

7%)i|/@ (Arakawa Formation)

[dh4a] EERIEA (1950).

(SR ] K BEVFERT/NEKR S 500m L » T~
500m D OFES i .

(5751 /M2t %13 B O/ NE R T 500m &
D Tt~ 500m OO IR, O™ 2 A
R E#1]  BJICECE R EREHS, B L O
HEAS, HRERORILATFEO)IEES &
ORARILT LET-7 & THTIC 23 T D) 122 2.

[#18] BAEESDETETE, DEE B
B X OERE L D 225, SEERERE LT,
BEOEDBESRES (NIR#H) »bEF (k
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I CER#HT S,

VIR K~ BEOTEE, REEHRHE
AT AL L, TEHICE S 30m OBk
S, B FECE S 10m BUE o>t~ KR ED 8 £ R
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ELER LIz W, AR AREIZEX 15 ~20m T,
ERRE FTIRIZBIKERE~LHIBT5. T3RIKARB
T EEOFINB A MIBENICIA BETD. A%
IR B DA T Yk~ H BMRIEE IR A > b ikt~
RBEEOE KUK A E TAER LU ENRE
ET 3. BEOARSCHA ZARDR 2 LS5
Hb., RERKETIHREGE 2D ERLRE S ITH
BOTIZARWAS, IR P RAE TIE R AT £ 300m
WZETAH, L LBEREEBHRIZLTLIIEES
NB/NREPEERAPIZH PRIND ZOREIX
bho bLWNTHAS. TIEKEBIZREED D W
RAEELHEREAERBZ LI LIEBRETS, M/
JIE BB WO EEEHORRE OEMBILT GRS S
LT3, LHL, FhicHly B EMAIEKES 8 2Bk
ET5.

HERERILRE (BB X U RER) £
RINERDOEEF»L FTEFICHT TIREES 2
HEREERBANGNICEBHTS. —F, BIER
FREASORITITFRKEREFHLEHL,ES 30~
50cm (& & O HEMBIEIREE % 2 RiRET 5 (K 11
DFERE 4).

[RE] /AVJIETEREAHE T 320m + (ERRARER).
TR R T 350m + (EFRARH). e rRE TP
BAHETHE b EL 600m +. EEMIET 130m +, &
LIZHEHEOBRE A v MEEH T 80m +ThHh D (W
TNy ERARR). AEIZ ERARALR T OHL T &
PREZLETAZ EVEBETHIH, BHIPLR

#4 FINBEBRAOENY X b ALAEMOMEILH S
£ A: 25 EELILE . C: 11-25 s . F: 5-10 fE .
R: 5 E&LLT .

Table 4. Faunal list and relative abundance of
species in the collection from the Arakawa
Formation. A: more than 25 specimens. C: 11-25
specimens. F: 5-10 specimens. R: fewer than 5
specimens.
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Nucula sp.

Acila sp.

Saccella miensis ARAKI

Portlandia cf. watasei (KANEHARA)
P. thraciaeformis (STORER)

Acesta goliath (SOWERBY)
Conchocele ? sp.

Lucinoma cf. acutilineata (CONRAD)
Macoma optiva (YOKOYAMA)

M. cf. incongrua (MARTENS)
Siliqua cf. pulchella (DUNKER)
Cultrensis sp.

Dentalium sp.

Turritella sp.

Reticunassa ? sp.

Neptunea cf. constricta (DALL)

O o A - T I B~ < R

I - 2 e I e e e A

=t ==l =3l
o R e N R el e

Rl lmlI=m=™ LR

F~BEEET L OICR LS. H 5 (A rE) ORE
DEEDOFHT TIEKER ED TS (K6). T3
[RERBIITEIL L RICHE P> TREELHET (X5, 6).

[(EBFER] THO/NERBEZESICES. FET
IIEBEE RV, o UNERBE EHOBS
B BEZL-oTIIERERE) OLESHEED
HRL23(K5, 6). EALEEERETH 2 JIEE,
BAREROBIERTHFRE L ENENME TET
5.

[bR] FIREORIEAEEZR4 TR L., Rik
FEEHTIO/NIZBHMORBERE ((LEEH 12,
14, 15) & EMORER ({LFEH#13), BIUL
CEEROFEHRTHMOREE (LAEH#16) THD.
REEFOAZRKEHARTPIZETS. {LAEM
16 2B & —RIILBEDORFREN. FEEORILE
12 %12 Nucula, Portlandia, Acesta, Neptunea 72
EHEBERTIENLR2D.

(8] &3/ Ik (1935) D E 2 BR< EHE &
FEERLSTH 2B —BT 5. £z, ERMIED (1950)
DERRERE, RERRKRE, FKIIEO—H, $iHz
< LRIz —3%7T 5. EEIZA (1950) DIE)IE &
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HET 5 &, FIIRBRTEOSAITIZE—TT S
B, 6O IEORER L 2T EREREE LA
RXONEER LEICHe D, HAERETH S B
JIE & LIeRrE, AR/ NEE, /IS X

VCEBEBEOERMAETHD. #o13EE)NERITHK

JIEZRDIZH, EORMARBION)IEITIZE
LV, I - AR (1980) & thET B &, S DERH
f&, BRE, *)g LETFRIZ—K (1) 5
2, BIBDOE O ITTFADO/NEE & OHBEEEROXY)
DHFTRR->TWS, /IHLIZD (1985) D EETED
VIV R ERBLIUWE - Vv NEEEBIIABIC T
5. OO EEFRBICIIEERBBIUDAB &L
B, TNOR EfOMFEBOEERICHIZS.
AL+ K (1980) 13/ & 7)1/ DBER 25115
B TARI D PTIEKAERE (K 2, K5 OERK 8)
O A, e EBRO™ /I EE)INIcEEA L
PR TAGRL D T3 BIKERE O I, £z
BT /I RO EREER CRiE OB & EOEEIK
BE DO _EAIE B - Ak, 1980 & Fig. 3) 25wz,
Lirl, —iztbd B OBKE B I AT E
U <51 R e de BRI D & 5 22 B 72 HUs ©
WEEDORICKRIZFEPERINLTVWD L OILBZ 5.
eI, e EET 2 JIERBVO EERICHET
HEIKERIIIEEICERENE HBERICERT
DITIXEBERDHD L OICE2 D, £Z THEMETI
NEE IR R RET DB L o TRESITON B
HWELEL, RINBIIREDL S RENRBELSE
RVWHIETHD (77ZL, BDEREELBROMEE
ERMICROTPCRE TS HE) LERLET
Tlizlle, EEOREFERICESS LHALERD
T3 EIKEE D EALE £ Y F/K TTFAL 400m ORIz IX
BERZ2EORNBBEEEESET, BEBIXTOT
fLizH % (K6), B ERD ?TI3 BIKAE D
EEICIIREEARET S (K5 0RRK8). &5
RTRINODOEERE (BEIT Lo TIIBEHARD
BE) OENEEWHEOER L L.

M/ ) (Ichinokawa Formation)

(&4 1/ (1935). BB 12N DAFRE L > TH /I
JE Link Sizdd, BEOHFEKE L EHM T,
ZOMERFINELTNS .

(=i ] b AR RILRT R RO ORA3H (K8
HEH lab, BEE2).

(A7) Lt EpET 2 JIERRV O LERERE,
J O EBROVEE S F IR Y BT L 5 I oHd
5 . EFR)IRREO/NRE K 2.5km 12 HABD
DAERDH B (K 2).

(EH] ABRECREESRDEREEE» L2
D, EAEAEAR (K8 0EE2, EE3, BE
) ZEBIZECEAEBE V2L 2 K, BRA
ERLE D2 ZBER AR LT LIEEAET D ERA
HEABIILXZEIMIZLBIT (XS PEHE?2),
BOK¥E2EDDH, BEBRICIDESHER Y
DI E = RHREFRROM~P AR E S &
WD . OBEEREIZ/INEZD> (1970) 12 & - THER
B EMINTZ D OIHY T AR EBHOME
WEBEBIET ST, BEBPORERERA
AR EHE & EATICESI L TW A I BEEIZ
B o TERRICHEES D Z L2380 (K8 DEH 3).
O W o L RIBEE I AR LS O ETRA BRI
Roh, ZREOE L WA R EME2>TN5 .
(BE] EX\OFE BRI T250m + ( FRB &
O ERRARHA). fEdr B4LF T 150m + ( FERAH).
[BreBafR] FALT/NER S 2V ITTR)IE LT T
B35, UTOBEBIZIVFRIIBO LMIZERS
HETHDLEZOND . (1) FINBERTITRIE
EH)IBE ORIZBEMAKRINLTWS 2, /)1
RiZ R EFR)IE O AL, $bbT)IEES
FrEIZEHLTWS (K 2). (2) LEEEOB)IEH
R E NIz ERRHIE O/NEE & )BT R E <
R—ni@Ex22L (B ), 20 F—orBEOIRE
BRI TH /)@ EH T 5 . 7271 /7 JIIERB
VISR @SB LR FIZER L T3 (K 4).
NoDZ Lo/ INiCRoTzRfHEERHE SN,
FHNBDOEAIZH / JIBRERB LEZ XD 22\,
T/ NNEEFRNBEREETHINFREETHEIHLD
ELIERY R RESLIT ) 130 BRIdS K U e R IR 1T
BOLIRV,

[ER] K% .

(te&] A%, 7k (1935) DFi /J)IB FE, ESR
132> (1950) DTG T &6, R - #& (1980) D/ JII
BlzrhEFh—¥7T5 .
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X8 W/ NBOBEHTE (THOBEMEIIRI Z7T)
la-b: BT R BRRORAHICEL Lo / JIE (@O Fa1) L/0EE (BEomZ 5M) %
£ 2% F15 Mg . Fanod / JIER, TS ER I ) R 5BEWEB L ITET 28R L
BB LIV RTAEB Th L0 LT, NRBIIERE, REE, WaElRAE, BaB
(FARBEE, Fv— b WS RaRE0om~KABL V25 ) 2 EM/NTEIZL > THIBH,
L EMEHEEL 2T F15 WUBIZ N20'W, 85° WSW oWEm*FH 45 . 19774 7H

29 HIRX.

2 :la-b OFEOBEABER ICEHT 28 3m LLLOT /2 JII@h ORI EEAKE. T 1a &

[A IR,

3, 4 : ERBLOFEEK 800m O / JIAV-OEHBICEHNT 5 H /NI ORESEak L b Eic
IMEMNEREEREBOERE (FH3 OATHE), BXUEO AR AR EEA
B bBER[FRIOELEROAY (MIBAERK) DE-TWHIHS LEH4 ; 5E
3 LEHE4 BR—OBHEERRZDHFWHALELE LD THD (K9] WERERB XN/
JIE % 18317 2 B E COXBS L T, ZIIBERE T OfS R SRS BHEE & T

KERFILTWHWSHTHD . 1978 F1 A .

Fig. 8. Photos of the Ichinokawa Formation. la-b: Ichinokawa Formation (screen of
dot), Kozono Formation (screen of dash), fault (solid line) and fault presumed
(dashed solid line). 2: angular boulder of schist (3m + in diameter) in the
Ichinokawa Formation. 3, 4: Conglomerate consisiting mainly of angular boulders
of schist, and alternating sandstone and mudstone of the Ichinokawa Formation.

See location of each photograph in Fig. 9.

R g - o
[\t EAL30% Bl DN

X9 HM3NEEREMEZ AT . KT/ JIBEREFRFNEOHER (X 4) ZxR L, LAER
AZFAIL. 1 P64 TRINEBV_ED=ZAFDOERADTTRELEREOBRESRTHD .
Fig. 9. Location of each photograph in Fig. 8.

{ZH/# (Fukuda Formation)

(#8421 /1K (1935).

(W] BEANZEICELREICHR-T, TH
225 _ESRICE D @RI LR (EEIE A, 1950; A
Husg st ).

(9] EEEOHE X Y BRI TO LM
# [FRA U LRI A (1950) 2]

[(BH] BEEZLDEREEB LYY 2 OB

IRETE (T4, T5) 2#FET S . THLO T4 BIKEREIZ
PREELTEKIUBERAS T, ES Tm Th3 . kAT
D TS BIKAERE 13 H &Mk T BT ICBILTS .
FEE&K15m TALFICEEEZRTD .

[BE] 220m + ( LFBAREA),

UBRFRAMR] TALXMH /)@ 2BEIZES LHES
ho  EBNEHORRE &+ Ol FIcafmt s/ )
J& LR, #izdbE BRI ERT B (1K 4). g o
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Fig. 10a. Geologic map and geologic profiles of the Iwadono area.

R



BERPRBOFHE=REF 15

[:I B B s &R AR
E oREIK ~ B B
sl I RIE e o T8 (A7)
s S8 e 3T R
1 8 X 2 M FHER
AYERE
sAIRERE
5a TEERbE LR
TR BbE - S
LIl 8
BB ER

X 10b X 10a® FL#) .

Fig. 10b. Legend for Fig. 10a. 1: basement rocks.
2: Arakawa Formation. 3-5: Goudo Formation
(3,sandstone and conglomerate; 4, conglomerate
consisiting mainly of angular boulders of
schist; and 5, calcareous sandstone). 6:

Shougunzawa Formation. 7: Hatoyama
Formation. 8: Imazyuku Formation. 9:
Monomiyama Formation. 10: tuff. 11:

Quaternary. 12: synclinal axis. 13: anticlinal
axis. 14: concealed fault. 15; fault. 16: dip and
strike of stratum.

WIREEARIMLTWA H00, HEOHER S F>
CABHAT/IEEBEITEY LR LTz . AL
WERIZEONARATHDS .

[ER] £%R.

(& 1A R IZ/ vk (1935) 38 L OEERIE 2> (1950) D
HHRE D —EB, HAL - Bk (1980) DI D —HERIZAE
L35,

#FRE (Goudo Formation)

(fBRIED - AFOM (1964) (2 L &%) B F R
BEHEE L Thi Iz,

(XM ] HLRRR R ILRTIR 2 OERE) 15 7

(] B PR OMILATREH B, AR X
OEWREEE S, JEILETERE oMM, &ILET+
FEOMIIB LI OEER)I £, BILETRE?SER
WA T TOMB)IEE, BIUERRLUTE
WOBRLE A v MERSGALES . A LD K S I8 K T
TP oIBE EVBHL IS ICRL E9HmTD .

(B8] WwPEIER, wag, AIKREDE (—
HEE) B BICERIKERLY 2D HEBNED
B THEBEEHENDE L PRDEREZL, EEOI
BB TIPS BB IN D | I ERETERE L
LREALBEOAE O EB L UVBEIIHIKETHD
ZEML R EEEZIICIE, L Ems A AR
WLHBEBZRL, —HRERELSARERDE
BrasfH+s .

BEBIIARE AR OIEEIC L < HET DN,
AR CIIEB I VBRIV  BREITEIC
A ER LU E = RERSEH (FITRRP~?
HAER) BIEOWE, HE, Fy—bLb 2 X8
DOEEEIRESEF AR ELENICELZ LT, /I
HEOBELELVWRBERL, M/ JIBOBE L
HIBELB  TFREFEEOH ERICEHT &
RER~EABE V2 5BERIITH /G LHHS
TAREAAEARBIZRER LS, BE2R Im
EHBzHZ Lixdizn,

EEOILBREIRF L BRI, RGBS D/~
FPHELZZRBIZESDES 2m 38 OBEBRET S .
T DEEKABIT/NIE D> (1985) 12 & » TEEMEEK &
BLLTHERINZDLDOT, Lk EED T2, T3 EIK
BEO—EITEMBELTS .

RGBT ORE 1 DM ITH T TE, AF & kAL
DIFERE & OEFIZE S REEKT dm i L DB &M
BIEEIREE (T6) 23BHR S5 (X 10, 5 11 OFERK
6). Z DEEKAEBIIBHRTHLHEEIN D25, ES i 2m
G ET, BERBLOEROTA 8m IZMIET S (K
11 ORI 13). HRIRTE K OARE L FFERE L D
FIZIIEX 60cm DI < L AHREIKEBHHEEL, £
DT 2m 12 HEE 50cm D == & AIRUFIK S 1358
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HHND (K11 ORK 3). & 5iz, EREILEEROMR
BTIFEEX 50cm O =< L HREIKEE DS T6 BEIKE
8O TALK 90m BB I D (K11 OFIRIK 6).

[FBE 1% 300m.

[(BFEEFR]I TAOFIE &L OBRIZARATHS . &K
BLwBRETHBREIITFEEBOBILERED
B 1 2 TEBIN, £ 2 TSR IIBOERIKER
BBV ABER THORERAGEABEICKETHEL
TW5a . LEB->THBORBFERE BEEMERET D Z
Tk — 0, A RICE £ D AR EEIKE
s e ETR ) B D T2, T3 EERKEE D5
LEFEPNELLTRY, IS DBRAEPHHEK LT
ATREMED B . Z UL, FERAESBRICH D Z L
ERELTHWAO0H Ly | T OHEEHER
ERARTR 101ZR LT R OER - EEHIHII B
ORI ERTRAMY LBMFEM L TN 5 . 2B
JNIED (1985) X I REREIC RES 2RO TNEH
(B, HOEIFREAEZEC L THERENE LR

o TNBE LTz, M ERBIZEAIZEDLONLS.

e

11 BBREEHE=-ROBERRN . BILEE=AD1
Z U v P EER, T EIET R L T OB EE T L
Bl 1 BE. 2 FIRGRAEARLIV 228 . 38
KERYS . 4 MBS . 5 RIS . 6 MRS . 7 1)
HEZLHEREEE. 8 RABBLDEREREE. 9
Jed . 10 BEIKAE . 11 RS .

Fig. 11. Columnar sections of Iwadono area.
Legend: 1, conglomerate; 2, conglomerate

consisting mainly of angular boulders of

schist; 3, calcareous sandstone; 4,

coarse-grained sandstone; 5 medium-grained

sandstone; 7,

sandstone; 6, fine-grained

sandstone and mudstone
> mudstone); 8,
sandstone  and

sandstone); 9, mudstone; 10, tuff; 11, fault; 12,

alternating
(sandstone alternating

mudstone (mudstone >

Imazyuku Formation; 13, Hatoyama Formation;
14, Shougunzawa Formation; 15, Goudo

Formation; and 16, Arakawa Formation.

MR IELET S D)1 EF XL W EFIZADRD
RIS 8 (LR EM 17) XV Chlamys sp.,
Ostrea sp., Conchocele ? sp. 72 ¥ ORLARB I
ARBEIEEEB SR EHOER» L
Lepidocyclina sp. #84E L7 . BILFEHE RIS O
REWEB ({LLEM18) LV Acesta goliath
(SOWERBY) B X O Dentalium yokoyamai
MAKIYAMA %87~ .

[EE& AR X, /AR (1935) DEREL) I8 T &1 “ s 5k
IR 7, TEERIE 0> (1950) D#RLE) B TE “ 7
B BEERE 7 - AR (1980) DERIESE, /I NHLEA> (1985)
DEBEHFRETE - REETREIC, Fnth—
15,

J$ER/E (Shougunzawa Formation)

(fh%& &M - HFE (1964) 1T & V#4881 B R EIRTE
BB L LTI,

(Rt ] B RILATIRE R R F 2 dbicE DR .

[(AHIEBREBRIAHTOIHE=ZFDOKEELED,
RMUTTE R b REILETR R 2SR L D ERl LR
LU TEBORBEER 1km 5> SMEILAT R E 2SO
LR O, 36 L OREILATEKRIER X 0 18 ILIFAT AR, AR
HFEH T TOMIBRIZERE L TH/HT S .

(ERIFERE L, RKAaRIKESRRESERE LV 2
0, EREHED R 4 MOEIKERE 28 de . BB ITEIK
EThdIoRIT D LET HHBEIKERE & X
BINHLWRENRH D . L L, AT DEKARE N
—MRIZEL L THHEBTH D DI LT, BEDEL
L7ZbDITMERTHAITZDREFIL 55 BEIOH
FZT TOXRBE O THIZITERE mm OBA %
HBIZEDEX 5 ~ 10m 13 ¥ ORBEEIKEIREE
PIEETD . Z OBKEIREDICITE L <WHHERES
BH5 .

ABIIFIIWBEBEEHET S Z 0835 . BALLS
D T10 BKABO T 10m (CJeEER2malEs
HRED (K11 ORK 7)), & HI2RHFIT O T10 %
JRABDOTEIZES 2 ~ 3m OEBKE F ~HARE
BrEEIND.

ABEHIZRDOND 4 MOBKEB Y TALY T7,

T8, T9, T10 & L,LUTFIZEE® T 5 . T7 BEKEREIT
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Fig. 12. Fossil molluscs collected from the Shougunzawa Formation. All figures are x1 and
all specimens are rubber casts made from the external molds. 1: Epitonium sp., GIYU
627;loc. 20 (Fig. 11). 2a-b: Puncturella aff. regia SHIKAMA and HABE; 2a, external view, 2b,
internal view; GIYU 628; loc. 21 (Fig. 11). 3: Orectospira sp.; GIYU 629; loc. 20 (Fig. 11).
4: Periploma cf. otohimeae OZAKIL, GIYU 630; loc. 33 (Fig. 11). 5: Acesta goliath (SOWERBY);
GIYU 631, loc. 32 (Fig. 11). 6: Gloripallium crassivenium (YOKOYAMA); GIYU 632; loc. 36
(Fig. 11). GIYU: Geological Institute, Yokohama National Uniiversity, Yokohama, 240 Japan.

JE X 40cm OBEE KILBEKE THD T8 EEIK
BB ILE XK 2m O [ Hk ~MRLEEIK A TR b R EE
BFROOND | FIFERMITRALEAZET . TY
BEIKHEILE & 3 ~ 5m DMLV UHLRIER RS T—
fRIZ T8 BERERE L 1Tk F O WD A E N T L T
BlEND . LaL, T EIKER O _EE TIIMHaL &2
HZ L0, iz LABEE LT T8 EIK
EHELEMATORHNEE L VEEND B | ERiEit s
TITRILBELZRET W1 H 0, AR IZREN

TITEATEENRET S  EREETIIALERS
SUFATEENAT 7L, BEB A2y T10 8
KA 8 V3B T ER S A ML T, _EJ7IT A2 o THEKL
fEL, & ESMTIIBIRB AOMIEERE L 70D . AT
VEUVTRKIIEANR LIELIEERINS  BEITHE
B TR LE <K 12m , TAREH THRLES K Tm
ThHo AREKEBIEEICLSERTHZ LLE
BEEEE="ROMEEELRET IR -T2,
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K5 FERBEACAOEN) R b ACHPEHOMRBIZIE 11 B8 . A: 25 @40 E . C: 11-25

fEitk . F: 5-10 fafk . R: 5 E{ALLT .

Table 5. Faunal list and relative abundance of species in

the collection from the

Shougunzawa Formation. A: more than 25 specimens. C: 11-25 specimens. F:

5-10 specimens. R: fewer than 5 specimens.

[ REHE 19

DD
)
no
—_

22

29

oo
w
w
[}
w
—
w
Do
w
w
w
=
w
(S}

24 25

no
(o}

27 28

Acila sp. -
Portlandia sp. -
Arca ? sp. —
Limopsis tokaiensis Yokoyama
Gloripallium crasstvenium (YOKOYAMA)
Delectopecten cf. macrocheivicola (HABE)
Chlamys sp.

Mizuhopecten sp.

Acesta goliath (SOWERBY)

Lucinoma acutilineata (CONRAD)
Macoma cf. praetexta (MARTENS)

M. cf. incongrua (MARTENS)

M. cf. tokyoensis MAKIYAMA

Perviploma cf. otohimeae OZAKI
Dentalium yokoyamai MAKIYAMA

D. sp.

Puncturella aff. regia SHIKAMA et HABE
Diodora ? sp.

Orectospira sp.

Volutopsius sp.

Epitonium sp.

Pyrunculus ? sp.
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[BE] #FEEH TH 400m , HRIEIEFEFHE TR
BIZEEEZRB U, T AAHE T 150m , BEHFE 5 T 100m
LAFIZ25%.

(BAEFR] TOoMFRELERICES  WMEBI
REAZSET, ENEBRBIIRE L VHVEES
ZRLAEEERVWTDREEDOEFIIED THERT
»5 . EOBILEICESIZEDND .

MERISERBEDCRAFEEZRS ITE LD K
BOAEDEIIHRE LTEL, E—KICER
HREW ALAEM 19 ~ 23 DRICEIT, KB T
WHETOBERELVKBRESELI VAL D
DT, Limopsis, Delectopecten, Acesta,
turella (X 12 DEE 2a-b), Orectospirva (X 12 O
BH 3), Volutopsius 72 ¥ 2 ## L+ 5 KEMED
MOBFEZ R HETH D (BHFRUES, 1977). £
AEBR TP OIE, BICAESMT LT =, B
B, v, YAOW, BEXOEMAR R EEXET S .k
HEM24 ~ 36 DERILAE X, ABF EEOWKEE
IREHRKREB»OEBE NS DT, Acila,

Punc-

Portlandia, Delectopecten, Acesta (X 12 DEHE
5),Periploma (X 12 DEE 4) 75 FHEREDRRS
ATREACE»L2D ALEEM 36 »OBEL TET
% Gloripallium (K12 DEE6) 1%, HAERNIEE
DEEITELZ L0, HENTREZLDTH LA
EEMERDD AT EE- SRR LY =,
U=, YRR EEETD.

[LE&] A& 1L, /1K (1935) DFEBLE) 118 i “ &1k
FERERE " BIO BOBEERKE 5, &
EiZ A (1950) DARLE) /g I8 “ IS BIREEIKEE, B
IREVEE 7 36 LU0 “ BHEKERE 7, #AL - #k (1980)
D EHEBRSHERE, /IiZh (1985) OF BB T
BREAEWMEIZ, FRFh—ET53.

&1L/ (Hatoyama Formation)

(an&]%EH - FFIHE (1964) 1T X » &%) 1ErE 1LY
ARAEE L L THHBINTZ.

(AR tp] b RS LA B E .

[(Af] BB EEF LEICAAT 525, HRILEIZ
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L BB, EILFEEPOKBIZHTTO
BOREREEEFEBEFICOADBRLND .

(BRI WaRaEEB» 20 TS ES, |k
PR EESR L2 WEIXECPRT, FaaE,
Fr—h, B BEEREOMBLY RIBAED
VA eI EBHD EBDEIIIAE LI T
BK25m I2ET5 . BETTHERVC—RICDE
ThH5.

(BE] 200m.

(BRREfR] TRLOMERBEZESICES . FFER
B o T10 BIRERB O ALY ER DWEED
EEXAEOER LTS (K11). EAidSERICES
WBEDLNLD .

(bR] M 2 ZET D0, MOLFIIERFER.

(Le®] A i, /MK (1935) DERL) I8 _E38 « vk
GEIKEWE, BHEDARE ” OFER, EERIE) (1950)
D) IE LI “ B, HADHEB ” O T, AR -
#k (1980) DBREER LU F B R EET, /N> (1985)
DREREIEILYE - Vv METREIC, FhEh—3
T5.

AL - AR (1980) 1%, A8 & FTEROREIRE L O
REm O S ETIZA (1950) O “FEREKERB " &
“HRMEKAR " L2 —HE LTz “ BEVWEEEREIREE 7
O_EAIEICEW T 0, /M iiiZ A (1985) i fE D5
RERBEFOEMIIESNTEI X, ZORKE, @
J& DB FITIIAL « Ak (1980) ASHEEER & U 72 BRI
& (AR D T10 BEIKERE, /NHIE A (1985) D 1-12
BEIRERE ) L7z EfLIC@ED T EE DRI
/NHE A (1985) I —F T 5 .

47f5/E (Imazyuku Formation)

(H&1EM - BfE (1964) 12 L 0 #%) I B SE
HEHE L L TmaeINT.

(X tth] FLBRAS (LATRVB AT .

[(4f] A ERETICYHT 52, MRILEBIZEA
SRELSTEDN, ZOSMIIMBILFNKEORES &
D RBIZ T THAD N ORI L O EBRAHE D
BEOBKRICR D .

[(BHE] sREEE PR EB LV 20, FEE
TR, BUEE TR BB E N EnT . £RICE
RAE DN v R s

[BE] 300m + ( EFRFRH).
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Fig. 13. Compiled geologic map of the studied area. For legend, see caption of fig. 4.
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