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Discovery of the Tethyan fauna from the Lower Cretaceous in the eastern part of the Sanchu Gra-
ben, Kanto Mountains, and its significance
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Abstract

The Lower Cretaceous strata exposed in the Sanchu Graben in
the Kanto Mountains have been correlated with the Monobe-
gawa Group in Shikoku on the basis of fossil evidence. It is
well-known that they yield the bivalve assemblage which is
called the Northern-Tethyan fauna. Recently, we obtained the
abundant bivalve fossils from Nakanosawa and Hinatazawa at
the eastern part of the Sanchu graben. These assemblages bear
a close resemblance to the Tethyan fauna in Albian Age. On
the other hand, they show little affinity to the Northern-tethyan
fauna which was previously reported from the Sanchu Graben.
Those lines of fossil evidence suggest that the Cretaceous
System of the Sanchu Graben yields not only the Northern-
tethyan fauna but also the Tethyan fauna in Albian Age. In
addition, Inoceramus cf. hobetsensis was reported from Numa-
sato located to southeast of Hinatazawa. The strata yielding
Inoceramus hobetsensis (Turonian species) probably overlie
those yielding the Albian Tethyan fauna.

Key words ; Lower Cretaceous, Sanchu Graben, Tethyan fauna,
Northern-tethyan fauna, Inoceramus hobetsensis, Saitama
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THLEERER LB EEIONS. _

i cRILPHE RO/ R L CHRER (Fig. D
LER L TWEAOBRERREHET s & L bic,
OHIEZFHERIC OV TR LS. b, Co_WE/LAEE
DEHLEHIEEZED LBOMEIC>W T, FBEHRHT
WETETFETDH 5.

M OEHT 2 WE/LGESEIL, HR (19%b) IKk->TFF
2 ATV YEL & L X iz, S, LR OFE» o,

ek, EHOSHEIN TV T F RILAFBEYRE S 3R B
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Fig. 1. Index map showing the location of the study
area (a part of 1:50,000 map of “Manba” published
from Geographical Survey Institute of Japan).

LT IVER) HEBEEHE (57 RER) o7 v EFA ML
GHERTEIELY, Tho 2HOBYMHOELIE 2 DD
R 2BROFEE RN, HEOHERODHAE & HEEY
Rr D NRALE S I WA BRI D » 7o L W HIRIRTH
5 (I - 18R, 1993). &5 —>l3, 2N o oETE K
BALGESEDS 7 F 2L AREIEE L, ThEHBL TXVE
HROBRVEO T F R &I K& 2N sh, BE
O L IcHEDONFIE Y = S KD o AHACHHEIICE T -
fek 35 B/IBER OB THERITER T 5 &V 5 i
Rcdz (AR 1994a).

B, B CHmT 2 THMEERE, YEEE, EiE
[BEE, “RAFIRBE BLUZh o OHAEL SHKI NS
(AR, 1985; L - I, 1987 72&). Ch b kb b icEMH
PR GIRICEEB RSN, Zhoh ofET 5 KA1
AREICOWT, VERIIBHECHER T F X ILHEEY
B MEBEEBLC THANRBE EoRSEFFXEH
MIiBThrEAaNshTWs (HR, 1994 a; HbEp,
1997, 199875 &), h 5 OEMIE OBREERKIS, BL T
RRFLET 2 500, BL N TRIMRNLEEERVT
BHSMCRBIE > THE Y, THIZERS K E—EHEX NI B
FBREEICL ZEVERET 5 LERshTwE (B,
1994a). fwilt, PUERE/ FRAUSO Bl [F FHHER» S 7
FRICHEBMIEL L 7 7 ABIEYIRE & OERHNRIET B RS

B EAREESE - NEEF5L 2002—10

RO WMEGRESRE SN TS GIREED, 1999). &
OHEk D N EH IR R E—E Y X N OBEZEIC L 35
BHOMBETHRELLZEbEZONS.

Wi R O T AR ER

%%m%%@%®m¢mﬁmﬂﬁﬁﬁ A BRACH LR
@ﬁ%ﬂlﬂ/rﬁﬁﬁml—yb& Fafl & RER O AL
2=y b GARER, 1998) EZhEFNWBETHET . 0
FHE R 3 EERRA I LTEZ > S LI [V, EHFERE
EABARHBICE 23 40km b b, 18 2~4km THRE
AT L, IS O SR B & P TS SRR
HicEbh s, COHEBEROBFIIE 5V DO
TEBICER S L TO b (Yabeet al, 1926 75 &), HEX
ERNEFEL, HFlLlGHLioRLhtBEBEEEcRRA
(1963), Il (1977), BEUO/NE (199D K &ETH 5. HH
(1963) &, (LR % 2 OIEE AR ETREEIc X vk
5] by - @Elica s & L, SHugo[QiERE N S
AERE (G, g (E55), =g (F)vy—28
KX L, SRBEOBRIIAERE S ENEIRESEE% Mk
Eiim%®%§@ﬁ:X%A’?bn k& L TERR
BEEELTVWE L L. Z Takei (1985) &, HHEB &
Oﬁmmau%o%,:ME%T%:MEtL%:MEhB
U7 (Fig. 2). ¥ (1979) &, KH (1955) o &k -» TE
FXhBAIE (Yabe et al, 1926 O [GHEE) AN L
FUE 2, Matsukawa (1983) ¢ld, EHLAZD oLt
WEFOHERE Tk AHE, AER, g =IUE
D4RBIXS L. (Fig. 2). ¥/, Ai3EHEOAHE, AE
B, EMBEREThTNESIERD, BEOZILBIEE
ERELACES EEH L MR (1991) R (1963) i
X 20336 X OhFlERE—OHE E B L CHERO AR E
FH LTI L, 2FsEREEE R L TVwEEL

k. SHRZNLEEEZCES VT, ThL) FTHEER

AERE, EE BEEB L EEaERA HE = IEo
5EBIcXsy L (Fig. 2). 7B, SZBOBKRREELTH
BETHAHD, LLBEZLRBEBRMESARLEEHRTENR S
E L7, KRETE, SIS s T, EHT
3 HMERICDVWTHERLTWS Takei (1985) DEF
KXo icEoOWTERT 5

FHBIUELLA

i/ R Fig. 3. A iZ7R9 Loc. 1 #i50 S "M EAL
ADS, ZFOWAER 35 km HIF D HER Tt Fig. 3.BiZ/Rd
Locs. 2-4 #igid S 1RKEZHM B LANE S L7z, Takei
(1985) Ik nid, ThooHiE, BiE FRIZIUE (17
<=7 Y, BEBEREWE (F7F7v-TAHETY) @
DIHENICH 5

Loc. 1 Tit, REMAEZ EURIEL S LR
THEMNDE L 0 E _WEHILABREER L. ok
T ERHIE, Takei (1985) O FH=ILEOHEAHIEHTH 2 E
BEHAEL 2 ET S, Loc. 1 oA LB & ILARER,

Neithea matsumotoi, Entolium ikedai, Nemocardium yatsu-
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Fig. 2. Stratigraphic classification of the Cretaceous strata in Sanchu graben and the “pre-Sotoizumi” Group.
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Fig. 3. Route map around the newly discovered fossil localities of the Tethyan fauna in the eastern

part of Sanchu graben.

A : Nakanosawa area.

formation yielding the Northern-tethyan fauna.

B: Hinatazawa area. Mapped areas are shown in Fig. 1.
sandstone, 3 : alternation of sandstone and shale, 4 : shale, 5 : fault/inferred fault, 6 : dip and strike of
fault, 7: fossil locality, 8 :dip and strike of bedding, 9 : formation yielding the Tethyan fauna, 10:

1 : conglomerate, 2 :
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part), Ishido and Sanyama Formations.
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_ Table 1. Bivalve fossils from Loc. 1 (Nakanosawa), compared with those from the Yatsushiro (middle

%1 : complied after Tashiro (1993) ; 32 : complied after Hayami (1965, 1966), Takei (1963) and Matsukawa

(1983) ; %3 : complied after Tashiro (1990).

Species

Nakanosawa
(Loc. 1)

Yatsushiro Fm

Ishido Fm %2

(Middle part) 31| (Mamonozawa)

Sanyama Fm

X3

Nucula sp.

Malletia (?) higoensis Hayami

M. (?) cf. higoensis Hayami

Portlandia (Portlandia ?) sanchuensis (Yabe and Nagao)

Mesosaccella cf. insignis (Nagao)

Nanonavis yokoyamai (Yabe and Nagao)

|®

N, cf. pseudocarinata Tashiro and Matsuda

N. aff. pseudocarinata Tashiro and Matsuda

Pinna (Pinna) cf. robinaldina d’Orbigny

Pinna sp.

Pterinella shinoharai Hayami

Gervillaria haradae (Yokoyama)

(€3 sp.

G. miyakoensis (Nagao)

Gervillia (Gervillia) forbesiana d’Orbigny

G. (G.) cf. forbesiana d’Orbigny

Isognomon sanchuensis (Yabe and Nagao)

Neithea (Neithea) atava (Roemer)

N. (N.) matsumotoi Hayami

N. (M) sp.

Pecten sp.

Entolium sanchuense Hayami

E. tkedai Tashiro

Entolium ? yatsushiroense Hayami

Plicatula kochiensis Tashiro and Kozai

P. cf. takahashii Tashiro and Kozai

Spondylus sp.

Placunopsis pseudotruncata (Yabe and Nagao)

Lopha diluviana Linne

L. (Actinostereon) aff. semiplana Sowerby

Amphidonte aff. subhariotoidea (Nagao)

“Crassostrea” aff. ryosekiensis (Kobayashi and Suzuki)

Exogyra sp.

Rastellum (Arctostrea) carinatum (Lamarck)

Nipponitrigonia kikuchiana (Yokoyama)

Prerotrigonia (Pterotrigonia) pocilliformis (Yokoyama)

P. (P) hokkaidoana (Yehara)

Lucina (?) sp.

Astarte (Astarte) subsenecta Yabe and Nz_igao

A. (A.) yatsushiroensis Tashiro

Yabea shinanoensis (Yabe and Nagao)

Y.  akatsui (Hayami)

Anthonya aff. subcarinata Nagao

Ptychomya densicostata Nagao

P. sp.

Pachythaerus kagaharensis (Yokoyama)

Nemocardium (Nemocardium) yatsushiroense Hayami

Globocardium sphaeroideum (Forbes)

Costocyrena minor Ohta

C. radiatostriata (Yabe and Nagao)

Venilicardia sp.

Resatrix (Rasatrix) bungoensis Tashiro and Tanaka

Panopea (Myopsis) plicata (Sowerby)

Pholadomya (Bucardiomya) brevitesta Hayami

P. (B.) sp.

Goniomya sp.
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Table 2. Bivalve fossils from Locs.2-4 (Hinatazawa), compared with those from the Yatsushiro (upper

part) and Sebayashi Formations.

1 : complied after Tashiro (1993), Takahashi et al. (1999) and Tanaka et al. (2000) ; 32 : complied after
Hayami (1965, 1966), Takei (1963), Matsukawa (1983) and Tashiro and Kozai (1989).

Hinatazawa Yatsushiro Fm} Sebayashi Fm
Species Loc. 2| Loc. 3] Loc. 4|(Upper part) 3%1|(Mamonozawa) 32
Isognomon sanchuensis (Yabe and Nagao) (]
1. sp. K |
Ostrea sp. [ ] [ ] [ ) [ )
Nippononaia ryosekiana (Suzuki) @
Costocyrena radiatostriata (Yabe and Nagao) [ )
C. matsumotol Hayami [ ] [ ) @
Hayamina matsukawai Tashiro and Kozai [ )
H. (?) tamurai (Ohta) [ ) [ ) [ ) [ )
Tetoria yatsushiroensis Ohta ® [ ]
7. sanchuensis (Yabe and Nagao) @

shiroense, Pterotrigonia (Pterotrigonia) hokkaidoana, Astar-
te yatsushiroensis B & U Yabea akatsui 15 & Td 5% (Fig.
4). —7, Takei (1985) O ME=EOHEXHIEHTH 5 &
BHED» S MLaOEHEENTH S, £/, Loc 1T
ST A= S EHEM (1990) [Tk Y Nanonavis yoko-
yamai, Plicatula kochiensis, Pterotrigonia pocilliformis %
Astarte subsenecta 13 & O W B LAHESTRESH, TOD
BRET77FT7Ty~THET Y ESNTWSY, Loc. 1 ED
ZHELEEER TN S LIACEBIBL DRI T
5 (Table . “KEILCADEH LV v Yid—HHICEWT &
BRI TWBD, Loc. |ECHELFRRBDC HRALA
(Astarte, Yabea, ) %#ET 2 LFHERLERE (XL IT
V) EOBELLEL T, NHRHIEE (Gervillia forbe-
siana 15 &) ZBROVWCHET REIdIE L A LW (Table 1).

Locs. 2-4 T}, {UKEZKBELAZET 55 IIREEIK
BOWERSETH S, Ok EERE, FKETKBILG
ZEET AL HERENRE (Takei, 1985) OEEARLWES
BEHREEIZEN S, Locs. 2-4 »» SEHT 3{LG 1 Costo-
cyrena matsumotoi, Tetoria yatsushiroensis, Hayamina (?)
tamurai,Isognomon sp. T&H 0 (Fig. 4), MHKE» SEHT
% Costocyrena radiatostriata, Hayamina matsukawai 3B X
¥ Isognomon sanchuensis 15 & OB & IEKEZKENLG
B oSN 2E5E (Table2) LEMSHICEL>TO
5.

DX Locs. 1-4 DB L O THE/LAEHER,
Takei (1985) ik IhETHMITHLEIN TR/ <
=7 VIO =BT 7F 7 v-TVET v OB
DENLERE{ BB >TVWS, 5T, Loc. 1 X0 2km
a5 ORI/ \BR T, Loc. 1 E[EBRO#EE —ME
LG % BEH T 2 HIBAS Takei (1985) DMEME & BERHIET 5K
m OEFAERECHEL, HHEIR® Loc. 4 FT bIEHIER 3
m OWEMED SN 578, Locs. 1-4 DLGEZ S LA
WOHEIE Takei (1985) O FE=ILECHEHE & IEHE
WigcHd s (Fig. 3).

41, Locs. 1-4 D SEH L 7ALGED 5 B Neithea matsu-
motoi, Entolium ikedai, Nemocardium yatsushiroense, As-
Tetoria
yatsushiroensis ¥ X U Hayamina (?) tamurai 1%, BEREIC
e BENAMRER/ \RE (7 rET YD Lo REH
WEHT 2ETH 0 (HfEh, 2000), ZOMoREic>nT
SELKD/\RBLVET 5% (Tables 1, 2) &3@d 5. A
REO M BbAMEE, T, F&, & (ER- i,
1987) &h i THRKE~EBE>FREOBELEILL, £
T2 oOBEOFKE_MEILAHED S B, THOBET
& C. matsumotoi DA, LIMOBHETEZOBICIMA T
yatsushiroensis 13 EHBEOEKE_WENAELEEN S
(AR - A, 1987). 48], Locs. 2-4 KD EHL DI C
matsumotoi %13 U¥, HREOHEKEZKBILAETH S T
Lo, TOBERELO/ \RED LEX 0EHRT 5FKE
THE LEBERICHEE T2 LEA SN0 B, Lici-C, B
AICBOTHE - i (1987) 1 & 3 /\RBEE_ K ELGHE
DEEIP5EET 5 &, Loc. 1 EDERMEKEAEE R
REOEICR Sh 5 REBE_KRAAHEDEST 28
¥, Locs. 2-4 BEQFR/KEZKBEILAEE R Z 0 L EED
BELEIONS. &5k, o/ RBE_KBEILAREIR
TNVET v OFFAREYEEE Rssn T (BR, 1994
b), Locs. 1-4 % SEEHT 3 A ELAEEDY, /\REH»S
ET %5 7 2 BIgEt (AR, 1994b) & FiFH@ELTVWB T
Eipo, (ER, LIPHIEEO MRER, SHESIN TS
ZHEILGESE, bbby F AAUFREEE (E, 1994
b) &3R5,

tarte wyatsushiroensis, Costocyrena wmatsumotoi,

 FFREEMBEROES

R, (LhiER O THAERIGEHEB L O TKRELGS
ErESWCHEOYEEE cttha L (B4R, 1990), &
o OEMTZ _HAMAEEIC >V T bERIBRE, SE
W 28 (7 F 2AUATEED & ORI ER I
T& 7z GBI 1963 MYI, 1979, 1980 ; FH, 1990 73 &),
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Fig. 4. Bivalve fossils from Nakanosawa and Hinatazawa.

Each scale bar represents 1cm. 1-5: Costocyrena matsumotoi Hayami, 1 : external rubber cast of a left valve, KE3561, loc. 2,
2a:ornamentation on the central part of a left valve, KE3562, loc. 4, 2b : external rubber cast of a left valve, KE3562, loc4, 3 :
external rubber cast of a left valve, KE3563, loc. 2, 4 : external rubber cast of a left valve, KE3564, loc. 2, 5 : external rubber
cast of a right valve, KE3565, loc. 3. 6-8 : Neithea (Neithea) matsumotoi Hayami, 6 : internal mould of a right valve, KE3566, loc.
1, 7: internal mould of a right valve, KE3567, loc. 1, 8 : internal mould of a right valve, KE3568, loc. 1. 9-10 : Astarte (Astarte)
yatsushiroensis Tashiro, 9 : external rubber cast of a right valve, KE3569, loc. 1, 10 : internal rubber cast of a right valve, KE
3570, loc. 1. 11-13 : Hayamina (?) tamurai (Ohta), 11 : internal mould of a right valve, KE3571, loc. 2, 12 : internal mould of a left
valve, KE3572, loc. 4, 13 : external rubber cast of a left valve, KE3573, loc. 3. 14 : Tetoria yatsushiroensis Ohta, internal mould of
a right valve, KE3574, loc. 2. 15 : Yabea akatsui (Hayami), internal rubber cast of a right valve, KE3575, loc. 1. 16 : Nanonavis
sp. cf. N. pseudocarinata Tashiro and Matsuda, external rubber cast of a left valve, KE3576, loc. 1. 17 : Entolium ikedai Tashiro,
external rubber cast of a right valve, KE3577, loc. 1. 18 : Nemocardium (Nemocardium) yatsushiroense Hayami, internal mould
of a right valve, KE3578, loc. 1. 19-21 : Pterotrigonia (Pterotrigonia) hokkaidoana (Yehara), 19 : external rubber cast of a left
valve, KE3579, loc. 1, 20 : internal mould of a left valve, KE3580, loc. 1, 21 : internal mould of a right valve, KE3581, loc. 4. 22 :
Isognomon sp., internal mould of a right valve, KE3582, loc. 4. Repository : KE : Department of Natural Science, Faculty of
Education, Kumamoto University.
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2L, ithiiEE TR AERED 5137 7 2R
PiEticE TN AEICNA, 77 AEEMEEET S A
RE BLUZEHREEMNSERT % Plerotrigonia (Ptero-
trigonia) hokkaidoana % Mesosaccella insignis 15 & D¥FE
DE_KEVEESIRE S Tz (Yabe et al, 1926 ;
Hayami, 1965, 1966 ; Matsukawa, 1983). C #ui3HE{ (1994
b) Kk OEHIN TV, ZOFEMIZ >V TEARET
Hol.

S, B REERO Loc. 1#18 (/7R 8L U
Locs. 2-4 #i5d (HRR) &b Rl L ZHELGEER,
“SeAREE ANRBEOHERRsNETLET VD
FFAUGHYFHEBEI BT E2b0THS. COEHICL
0, IIhHEE OB IE 7 F R ILABIEEE A EET 5 IR
HERICINA, 757 AR EET 57 VET VOHIED
AN LTS - 7o (Fig. 2). T &S Al —Hisic s
ZEYIEE AT AHBITERE L TAHMT 5 &, MEDH
AT 5P OBEMEENGFEL COWLEEZL SN S, HHEE
LUz T 5 “HEILEHOBT» 5, 7 F 2 Jb/8uE)
Yt & T 7 F A BB I A BEREL, FF RILS
RIgWIEE & 7 7 A BB & OFFEMROE W R —EYt
EXNIC B 2 EEZICERNT 5 LiEHashTtw s (A,
1994a; HAUZ A, 1998 75 &), TOEAESTE, (LrhHh
O RIIC B W Tl ORI O BREFHEE T EEE R
BEEZLZONB.

B (1964) W HMAREL O 4.5 km BEROBERMEH» S
F 20=7 VERET B Inoceramus cf. hobetsensis &R
L, EEEHROEFEZERL D, dhHiER i L3
BROFEL DV THRAEH TEEXREL -TWV S
(Matsukawa, 1983 ; Takei, 1985 ; /Mg, 1991 72 &), Inoce-
ramus hobetsensis ZVIEOANFRBEHEA LB L 0 EEH A
WEESNTED (Matsumoto et al, 1982), _ERD Inoce-
ramus cf. hobetsensis DEEHM 5, LI HIET REICAFIR
BEo—&HENmT RS ERHs AT s (B
1990). PHEIC W CAFIRER & T OWESE 13 T LD
BEHKHEBO ALIcER 2B TH 5 aJREE st nT
By (AR, 1993), KEEO _KEB{LGEE MO
HIREFTRERED T h NI 2 (HR1993). ok
BaEREFTHEHECEEGE, /\\REZSCTIVET v
Do “SeAFREE EOEWEE LBdEEsEY (AR,
1993 ; HeE 4, 2000 %6 &), Lichi->T, TH o DMlEpgHA
TO7F AR AET AE FEEBEEB LU AR
RBEE") & Inoceramus hobetsensis #FEES HHIE (FMF1R
[BEf) LOBREZEET S E, ShFF RAEBYHEZERL
MBI, T AILAREYER L ES AiHE CAERE, Bk
EHiZOoZ ) e, B 19640 RS L /o Inoce-
ramus cf. hobetsensis ZFEd 5 LAIJE & OREMEN L D FV
TEPRBEENS.

AHELE LHBICHD, SARFELEHRHRILZE
Fic RO CRREAE LT & &SIt KR B(LRICES

Wch S I FER MR & 7 F AR ORE & - 0EE 669

T 5 - S EB - . AR HIREIE R A HE—
BRI IR OB I W TER L Tzl L e b
CHBAERATORKE W, 3, BEEEASTEEORE
FRIREERF S RAEMAZRE L Tu e e s b
KEARBICHAL TR Wi, BRE LTV REWE
EHNRAMEFROREH—ELE X VBEZOBEFHE T3
Yizax v v 21EE, KRXBHEBINTZ, ThO5DHLIC
Lad 0 BT 5.
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