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Paleobathymetries of the Plio-Pleistocene Urago and Nojima Formations,
Kazusa Group, Miura Peninsula, central Japan: Revision on the basis of
molluscan fossils from new localities
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Abstract. We reported molluscan fossils from two new localities of the Urago and the overlying Nojima
Formations, the Upper Pliocene to Lower Pleistocene Kazusa Group, a forearc basin fill deposit, Miura Peninsula,

central Japan. These molluscan fossils are characterized by deep-water species, such as Ginebis japonicus,

Phanerolepida transenna, Profundinassa babylonica, Limopsis tajimae and Halicardia nipponensis. This is the first

report of the occurrence of Halicardia nipponensis from the Kazusa Group of the Miura Peninsula. Some of
these fossils occur sporadically in the bioturbated muddy sandstones, which suggests that they are autochthonous.
We estimated paleobathymetries using the bathymetric ranges of extant species of the autochthonous molluscan
fossils: the Urago and the Nojima Formations were deposited at the water depth of 400 m to 600 m and 400 m
to 500 m, respectively. The bathymetric estimation of the Urago Formation is deeper than the previous estimation

based on the benthic foraminiferal assemblage (30m to 200 m), and indicates that there is no significant

paleobathymetric difference between the Urago and the Nojima Formations.

Key words: Plio-Pleistocene, Urago Formation, Nojima Formation, Kazusa Group, deep-sea molluscan fossils,

paleobathymetry
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¥7 5] 2> 5 1 Yokoyama (1920) < Shikama and Masujima
(1969) % &k - TRALAE S LT\ 5. Shikama
and Masujima (1969) 1%, ¥FEE D 16 D{EEH D O
Turritella nipponica <° Dentalium yokoyamai 75 & O FEMiE
BAVH & Akebiconcha nipponica, Ginebis crumpi, Phanerolepida
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72, {#0RE 20 5 1% Yokoyama (1920) & Shikama and
Masujima (1969) 12 X D 5o DILHEEM & BALE 35
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IS TFECcH 2 LT 2ERADHH 5. Shikama and
Masujima (1969) 1%, JEH#FE 25 FEH 3 % Akebiconcha
nipponica X Ginebis crumpi %6 & D BAVA BT EEH» 6 b
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EHEE L T:.
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and Masujima (1969) 12
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Fig. 1. Geological map of the northern part of the Miura Peninsula, central Japan compiled after Eto (1986) and Eto et al. (1998). The map shows
new fossil localities (Locs. 1 and 2) in this study, and the fossil localities of Ten-en, Kewaizaka and Shofukuji in the previous study (Yokoyama,

1920; Shikama and Masujima, 1969).
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Group Ikego Formation (Lower part) 500-1000 m _

K2, ZHLEIOERF & bk
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Fig. 2. Stratigraphy of the nothern part of the Miura Peninsula by Eto (1986) and Eto et al. (1998) with the paleobathymetries. The boundary
between Pliocene and Pleistocene (2.58 Ma: Gibbard et al, 2010) is inferred to be situated in the Urago Formation on the basis of the discovery
of the 2.5 Ma KGP tephra in the Urago Formation (Inagaki et al., 2007; Tamura et al., 2010). The paleobathymetries of the Ikego, Urago and
Nojima Formations reported by Eto et al. (1987) are based on the benthic foraminiferal assemblages.
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Fig. 3. Geological map of the study area with sampling localities (Locs.1 and 2). Geological columns along the traverses [1] to [6] are shown in
Fig. 4. The distribution of the 2.5 Ma KGP tephra (Inagaki et @/, 2007; Tamura et al, 2010) is shown.
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72. BHitFoERIZ2oD 24 7 (BER T © A 29k
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MR EE D EE LT BILER & & HICERT 23R
12X LTz,

B4 (Z2) 1TIZMRER O B0 2R & BAVA O IR
BHE%yRrLUT. F72, ®5izLoc. 10 bEEs Tz AL
A%, M6izLloc. 20 bRRES NI B{LA T Z 2 UR
U7z, RBFZECfEA L 7e BAA X EN RS AE (NMNS
PM) 2SS T3,

Loc. 1
HEE OVeE A S B 5. BuAIZRE
WiaTE & BUREMA A S LT (Rl K4).
Ve B A E 5 513 Ginebis japonicus, Phanerolepida
transenna, Fusitriton sp., Ancistrolepis fujitai, Limopsis
tajimae, Halicardia nipponensis DSEEMIZEH LTz (K
4, FERT). ZnbD S5, ZHD Limopsis tajimae 1%

BEH U7z VEHR G I C, Halicardia nipponensis 13 BEF
DR (WL A7) BEH U 7z, Halicardia nipponensis
X, TR o EieE RN () (Ogasawara
and Takayasu, 1982) & Mg2silifg (hEEIHR) (B,
1990) »oES N TV 225, ZHEEO LibEHD?S
BHOTORE LK 5.
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DOWERE 51X BLARFIZ & D 2o T, Naticidae gen. et
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BUEMICEE L7 (4, BRI, MRiEE» o E
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HEE T OREWaESUHEIEH T 2. LA,
TREWEE & 2 AUTHES 2B EMAIDETE 2 O 2
325 (K4). REWAE D 1 Phanerolepida transenna,
Cryptonatica sp., Epitonium cf. mituokai, Profundinassa

babylonica, Saotomea delicata, Acharax sp., Limopsis
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Fig. 4. Geological columns of the study area (right) and the modes of fossil occurrences of Locs. 1 and 2 (left). The roman numerals in the
parentheses represent the modes of fossil occurrence: (I) a sporadic occurrence in muddy sandstone (probably autochthonous) and (II) a

occurrence with accumulated shell fragments in fine sandstone (probably allochthonous).
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5. Loc. 12 EEH L7 H{LA.
Fig. 5. Molluscan fossils from Loc. 1, Yoshizawagawa River, Kamakura City. 1: Ginebis japonicus (Dall), NMNS PM 25526. 2: Ginebis japonicus

(Dall), NMNS PM 25527. 3: Phanerolepida transenna (Watson), NMNS PM 25529. 4: Phanerolepida transenna (Watson), NMNS PM 25530.
5: Fusitriton sp., NMNS PM 25534. 6: Ancistrolepis fujitai Kuroda, NMNS PM 25535. 7: Limopsis tajimae Sowerby, NMNS PM 25536.
8: Limopsis tajimae Sowerby, NMNS PM 25537. 9: Halicardia nipponensis Okutani, NMNS PM 25538. 10: Halicardia nipponensis Okutani,
NMNS PM 25539. Scale bar is 1 cm. NMNS PM = National Museum of Nature and Science, Paleontology, Mollusca.
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6. Loc. 22 LEEH L7 HILA.

Fig. 6. Molluscan fossils from Loc. 2, Sakae-ku, Yokohama City. 1: Phanerolepida transenna (Watson), NMNS PM 25540. 2: Cryptonatica sp.,
NMNS PM 25541. 3: Euspira sp., NMNS PM 25544. 4: Epitonium cf. mituokai Ozaki, NMNS PM 25545. 5: Profundinassa babylonica (Watson),
NMNS PM 25546. 6: Saotomea delicata (Fulton), NMNS PM 25547. 7: Elacocyma chinenensis (McNeil), NMNS PM 25549. 8: Acharax sp.,
NMNS PM 25550. 9: Limopsis tajimae Sowerby, NMNS PM 25552. 10: Halicardia nipponensis Okutani, NMNS PM 25554. Scale bar is 1 cm.
NMNS PM = National Museum of Nature and Science, Paleontology, Mollusca.
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#1. EHLZAMEOY X b ESfEAER, ER, REB L OCREROLERRELRT.
Table 1. List of fossil mollusks from Locs. 1 and 2, showing the number of individuals, their type of occurrence (see Fig. 4), shell length, and
water depth of habitats of extant species. NMNS PM = National Museum of Nature and Science, Paleontology, Mollusca.

Number of  Type of  Shell length Water depth of the habitat

Species

indivisuals ~occurrence [cm] (Habe, 1983a, b)  (Higo et al, 1999) (Okutani, 2000)
Phanerolepida transenna (Watson) ! r 300 - 700 50021100 800 - 1100
] NMNSPM25540 1 b 2 00T mo 200100 800 TH00m
Euspira sp
B NMNSPM2ss44 o] e = — .
Cryptonatica sp. o o o
,,,,,,, NMNSPM2ssalpsses 0 Lo s e o T T
Epitonium cf. mituokai Ozaki | I 554 . . .
,,,,,,,,,,, NMNS PM 25545 _ _ o ____________
Profundinassa babylonica (Watson) ) )
. NMNS PM 25546 1 I 1.0 100 - 500m 400 - 800m 400 - 800m
0¢-2 Saotomea  delicata (Fulton) o
o NMINS PM 25547,25548 % Lo 2028 2007300 1307 300m 100 - 300m
Elaeocyma chinenensis (McNeil) )
I NMNSPM25549 '] ooy 020, 50 200,
Acharax sp.
o NMNS PM 25550,25551 2 b8 = - .
Limopsis tajimae Sowerby - -
o NMNS PM 25552,25553 > Lo 200 100-700m - 100 - 800m 100 - 800m
Halicardia nipponensis (Okutani) 1 I 1.9+ 400 - 750m 400-1500m 550 - 1500m
NMNS PM 25554
Ginebis japonicus (Dall) )
o NMINS PM 25526-25528 Lot 190 800m 150 - 800m
Phanerolepida transenna (Watson)
o NMNSPM25529-25531 3 Lo 100200 3007 700m - 200 1100m - 800~ 1100m
Phanerolepida transenna (Watson) B _
L Nunspv2ss2 '] o 1020 300-700m o 200- 1H00m 8007 1100m
Naticidae gen. et sp. indet. | 11 . . .
,,,,,,,,,,, Nwwspmossss oo oo Moo T T
Fusitriton sp o . .
toed NMNsPMasss4 ' L s =TT
Ancistrolepis fujitai Kuroda ) B )
o NMNSPM2sss Lo 78 10metm 100 7 300m 80 7 300m
Limopsis tajimae Sowerby 1 I 23 100- 700m 100 - 800m 100 - 800m
,,,,,,,,,,, NMNS PM 25536 _ _ _ _ _ _ _ _ _ _ o ____________
Limopsis tajimae Sowerby ) R -
o NMNsPM2ssy o oo 23 100-T00m 1007 800m 100 - 800m
Halicardia nipponensis Okutani 2 I 25-30+ 400 - 750m 400 - 1500m 550 - 1500m

NMNS PM 25538, 25539

tajimae 3 & OF Halicardia nipponensis DSEAERIIZER L 72
(4, EEIRT). Acharax sp. & Limopsis tajimae 13 2 8%
3 OB, Halicardia nipponensis (3637 1IEA 238 H
Lz,

PAE 3 SRR SR L, BAEES ecm THIFITRIE L
SO HWiIRHICEH T 5. Z OWERED 5 I Euspira sp.
L Elaeocyma chinenensis DSEXFERIICEEH L7 (X4, 7E
RID.

BItEOERL T LERE DEBE

TIEEHIIEAE 5 28 1%, FIAIRD 20 & Bk 5 FEE AT
By 4 Xola, Aa) 7 BX AL BbE R &
DEEIFFORECEL L, RAEEDL RS L. Loc.
2OWEREH» O, BSR4 B 285D Elacocyma
chinenensis EH T % (1), LIz0oT, Zhso

ERICEEn Bia (BRI ZEMIE» 5B
AaY7nELeEd ’fﬁﬁ%ﬁﬁ?ﬁ’iof’@%ﬁﬁ”
figsnictFEzons. {IGIER ST 2WERIL, H
ELK@@DB%K%E“%@@,E%%ﬂ;iof%
BT 22 LU RESRIDOTHSLS. BEVBDEE,
ZOYERBNICER L TWIEEAEY DS LIS ¢,
W ORAF & R U 72 FIREME S .
WalEsr bEH L A ERID © 5 bEKOMH
HRREWVEE»LELL, Z0RKEEF23cmTH
% (X4, 31 : Limopsis tajimae). ZDZ L5, B
WAEE L YR S T HEREEIRIID T L v E G
i) 2.3ecm D HiR % EW T 5 2 L SHRETZ & W 5.
—, WREWEE, BRI HERET 250, HEE
MIEIIRIC X o TR I e S LT O MR o3 HERE L
721%, VRSN X 2T L o TR EIRE éﬁ(L'Cﬂ:/EZ
InfEtEZLND. VY RNIROWERE L, HEBRICE
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Species
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Halicardia nipponensis

Ginebis japonicus

Phanerolepida transenna

Loc.1 Ancistrolepis fujitai

Limopsis tajimae

Halicardia nipponensis

X 7. BAEEOAERRE (1) oMEfEH (1)) 2253 L®7Loc. 135 & U Loc. 2 DHKEE.
Fig. 7. Paleobathymetries of the Locs. 1 and 2 (shading zone) estimated from overlapping bathymetric ranges of extant species habitats (see Table

1).

MR & > TIPS AL o B O—H 0o 72D
DTHHH. LizhoT, REWERE»LEHRS 2 Hib
A OEERD) ZURZOEFTICAER LTV LTS
%, VeBEWEE D 613 Ancistrolepis fujitai (HH7.5cm)
o &R GRE) sRkEcHE»EHT S (Rl E#E
W D). EWEELC X o TS 2 RE O WDE % Hefl
SR LWRYEHIROZANVE—1F, BEVWWDE 2 HERES
W LWREMENRO= A VX — (EE2.3cm ) H ik %
WATEE) X D /NEhr ol bEZoNS., LidoT, &
£ GRElD 252.3cm & D K& I B0 & —fEIE
Wi, EWERLIC X o TR S R CIREMETE 2 6 EH
FTHITE ST EFFEZIZW, L, REWEE»S
BEHS 2/ BILAEIZOWTI, WBHERERICH L —
BN, ZOBROEMEIL CHEOERT L TIIES
TZHBEMEIEBEE TS LW,

B HBROWBETOBEBENICIE, HEYEDRIUIMN,
Y RAVIT L 2 E RO ATREMEATFET 2. Walker (1989)
¥ R ) OBHBOBENZOWTHEMNL, YR VIC
& o CHEM S 1 72E H ORI TR 72 SR 08
AbNDZEER LI, LaL, REHMOEEAIZIE
YRIVIZX o TEIRENT: Z L2 RBRT 2LBEETRD
L hrolz.

UloEZr»L, NLOBHIZOWTIEHY L —FFIT
Esh, ZOROAEMETRIZL > TERIZET 21
FEo AT E L S WD, TR E I EE
IcEH ST 2 Bh (ERT) DIZEA &, HERE YK

COGFTICER L, BRI o TeAEYEELIC X o THIE
DEREFRTIIE T LHEESNS.

Bta#E,r DR SN EHKR

Loc. 1 L2686 HILAEON, BAEMZHWT,
HEREMRF O EKREHEE LT (FR1, WT7). BiAfMo%
BRI, JEEE (1983a, b), Higo et al (1999) B X O*
B (2000) 2L, ZOHOEBVEE LROFEVE
E DMz B DAL RRERI & LT, BEMOEKRE,
PEH U 7D A BRSPS EE S o HEPH & LTz,

Loc. 1 D7k L Halicardia nipponensis & Ancistrolepis
Sujitai DA BGEEFIFHIZ X o THIH S 7, 400m2» 5600 m,
Loc. 2% Halicardia nipponensis & Saotomea delicata D4
SRR HH S 1400 m 2 5500 m EHEE S Atz (K
7). Loc.1® 2% (H. nipponensis : ##3%2.5 —3.0cm +,
A. fujitai - FF75cm) (1) 1%, 23em I Db AET
WEEZRO I L5, HED LIMIVAA TG & I13E 2
12w, %7z, Loc.2 D H. nipponensis 1%, 1.9 cm + D%
RULpFETw (RD), FEFEKFEO LR (400m
PR R L TWd DT, KEBFTAVAA TEERTZ &
L TCd Loc.2 DHEREEH400m &L DR 2 Z EI13E D
B\, Saotomea delicata 1325 — 2.8 cm DRF T F b,
23ecm & D DBREVWZ LG, FHiED L IRIUAA G
LiFFE Iz W

BALEH 545 5 NI kKR OFE R & BAF LA R
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EroROonTHEME (30m»5200m : {LEE I 2,
1987) L HEJE T (500m 2> 5 1,000 m : {LEE IE 2,
1987) OEKEEE LT 2 &, BHEEOHKEIZIZIZ—
BT 22, HEOEKEL, B{UE»LH EDTHL
WK (400m 25 600m : Loc. 1) ZiR L7z, TLEE
EA (1987) 2SHHBE 2 O AR FLELAE Z EREL L 723
Hh X 3 O FE A 59 1 km BIRUCALE L, KGPEEPCA
JEH5H20m»530m FIOEHETH 5. EAFILHR
{CHIZEREEOEME ST 5205, PR LIERT 218
(Uvigerina spp., Melonis pompilioides) »FGFEEL T\ 5
(GLBEIE 2y, 1987). 2D Z & HiLERIZ D (1987) D
ELUTE KR, AT LIRAUAA T2HE O 4 BIRE 0358
CRMs nTFERTHS .

fERIE S T & 7 H{UE 2 HIHME O wHKE Y RiE
D, RFEOFER LT 5. Yokoyama (1920) L8k
AT UHEIR (Kewaizaka @ (1) & BZEHE AR ET 4 0
5 H{UAE T LTz o8, M OEMOFE L WALE TR
BHCH 5. —J5 Shikama and Masujima (1969) 1Z&ta™
fedesizinz, $aTRE (Ten-en: X1, 3) OHIKE
WiaTE & sfa T IEfESFaE (Shofukuji @ 1) DEEKE
KW AERE BB, O BAUE RIS LTz, e LEkAT
IEfEZFHEIZ oW C i Shikama and Masujima (1969) 139/
gL LTWwWs—7, REEIEs (1956) IwTE e L,
VLR I3 A (1998) 12 & 2 HIER CIiItiF/E & EHE o5
FARBEIAEDS I S TB ), REHISNHE O T8
DS DI B I RE I L > TERBEL 5.
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