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The depositional environment of the singular Middle Miocene strata from southwestern Tomioka
City, Gunma Prefecture, central Japan, from the view point of fossil ostracod assemblage
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Abstract

We present a micropaleontological re-examination of the deposi-
tional environment of the ‘Kojyakui-sho' sediments of the Middle
Miocene Obata Formation, part of the Tomioka Group, located
along the Kabura-gawa River near Tajima, Tomioka City, western

Gunma Prefecture, central Japan. These sediments contain sublitto-
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ral and bathyal ostracods, and were deposited in the bathyal zone on
a quartz-porphyry bedrock seafloor during the late Early to early
Middle Miocene. Planktonic foraminifera and ostracods within these
samples indicate that the ‘Kojyakui-sho’ sediments formed during
the Miocene Climatic Optimum; this is the second reported occur-

rence of these Miocene Climatic Optimum bathyal ostracod species
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Hiri (23.0~5.3 Ma, Walker and Geissman, 2009) i3,
RO OZEEZ WS 5 O 2 Che b BB/ IR
D1DTH%. PHIMOMIZIE FHEIDBFEHL T4°C
B2 nn o o & HEE & T B [ 7 i Bt i o i 10
(Miocene Climatic Optimum : #J 17~15Ma) & & — 7~
12, 0%, SRIZSHEFFED S RWERE L TRAITK
TLTWo72EE X 50 TWS(Zachos et al., 2008).
Walker and Geissman 2009) 12k 5 &, Hgiiticid 6 DD
BREA T — VDD 6N TS, —F, HARTIZBESY
(LERECHDELIFD S ’)@E}J%ﬁlT—‘/ﬁ\ BH LT
W5, 37ab b (1) A Iﬁ@'ﬂﬂﬂi *Fﬁ 3F§JJ%E¥(2O 0~
16.4 Ma), Q) Bumtt/ni U3 E li@f\l:' Fq/(R@J%
H(16.4~153Ma), Q) @EHERNLL iﬁﬁ{ %lﬁ@;ﬁzr
FHEE (15.3~15.0 Ma), @) Hﬁ‘ﬁ@ﬁﬁiﬂiﬁ)ﬁ SR 47
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FE(15.0~11.0 Ma), (5) BRIRAFME/R W Ui O i
JR-HR R Eh 1 BE(11.0~5.3Ma) TH % (Ogasawara et al
2008). HAFEIZHBITS N5 OEMIREOL BT LI
TSR SRR L E X L TS,

MEHIE 1 mm I B2 WU NSHRETAHIL REX
FCLARE, BOKMMSWKET, HRATRBRBE DK THERE L 7=
[ 525 R DM % (Whatley et al., 1993). HAFE &1
OHFFHDOMEHIARHT DN TIE, ZHE TR DO
FeH& 3% % (Ishizaki, 1963, 1966; Yajima, 1988, 1992;
Irizuki, 1994; AH - #2JE, 1994; Irizuki and Matsubara,
1995; Ishizaki et al., 1996; Irizuki et al., 1998; [LHIEH,
2001; Yamaguchi and Hayashi, 2001; Tanaka et al.,
2002; Tanaka, 2003; Irizuki et al., 2004; HHIZEM, 2004;
% - B 2005; Tanaka, 2009; Tanaka and Nomura,
2009; HH - #74F, 2009; Tanaka et al., 2012; Yamaguchi
et al., 2012). L2 L 25 OWFFEDZ <IFXHEHEO N H
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Fig. 1. A. Location of the study area in Gunma Prefecture.
B. Study area (outlined using a double circle) of the Ko-
jyakui-sho' sediments; base map is from the “Shimonita”
1:2,5000 scale topographic map, published by the Geospa-
tial Information Authority of Japan.
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i35 7= Lo iZhb %

Bd, Tk 0ERE, BE, SEE, T, s
TR S & O R SRR E NS (kAT - Bk, 1990).
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A I B R W R PR DR B R )| AT
% (Fig. 1). K6 - $(2004) TRENHERIET< &,
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EMOLE & GO RAESEN 573220 FHER & S nTn
5. ZOAFEREBIOEO_ ML OWREEDZEIL, /INEE
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DEBE DI EHH 5N S (Figs. 2A-2D). FHHES
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% (Figs. 2A, 2B). $)IIARICTBNT, ARREE DX
KOF D ELICERR DIREMEEIZAER N10°W B 10°S
BT, EEF(1952) 13 EHERIE MR 2 GRS L
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FHREANRHIT % &0 S INBE O 12 OREHIC HL 5 1 720
R E R LTINS, JREENE AT s> TIREMmk:
T~ BRI~ S HRHE U, KBGO FEHBE AL <
2. GEHEEOEM LD 20~35cm Miic3s &, RE
TR P & N e i~ e S DB AW T 5. B
i, MK EREE L, s~ KRB SR TR N
5. KR ARBEOER & D EA 35 cm £ T T8
TR0 & B A & L 2759 (Fig. 3B). GHHEH KT
MBI 35~40 cm ERICHE, “HERD FEEOLE E S D
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‘Kojyakui-sho’

Fig. 2. Photographs of exposed ‘Kojyakui-sho' sediments. A. Exposure of the Kojyakui-sho' sediments photographed
from the left bank of the Kabura-gawa River; right side of image is upstream, and Qp indicates quartz porphyry bedrock. B.
‘Kojyakui-sho’ muddy sandstone (Ms) sediments associated with conglomerates and abundant fossils overlying quartz por-
phyry bedrock. C. Close-up of a cross-section of the ‘Kojyakui-sho™ sediments, showing muddy sandstones overlying
quartz porphyry bedrock; thickness of the muddy sandstone layer varies laterally. D. Close-up of a cross-section of the
‘Kojyakui-sho" sediments in a different location to that shown in C; here, sediments overlying the quartz porphyry bedrock
are dominantly muddy sandstones with pebble- to boulder-sized conglomerates, and with wood fragments (Wf) within the
uppermost horizon of the muddy sandstone. The pencil for scale is 15 cm long.
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~148 cm EALICIIREFIR G ORYEREEN R 5N, FroH
JE S/ NBETEINTSB D, JEFERITHE TR, =
NEO B ORI E DN TN S 72O TEIRN
B, ARBEERENS 185~210 cm I[N T 2 EALICIX
HIREDWEIEEBOMRTE 2. ZOWHEIERBIIBIEN
5 cm OJEEWEE TS 5.

RRTE HERENTAH Y 9 2 e bEa E L O BAG BORED &
GREHI-0D), BXUENL D EAOMKISE Gk J-02) &
HRLD 5 GRUBE J-03) & 0L Z W TREIER 30 cm [#
BT, SalkHZ D& 2 kg OHERM 2RI L 7= (Fig. 3B).
MBI A & /N TS N AW ERA B GRUEHI-04) 0 5 B
FHLL 7= (Fig. 3B).
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16 Ay a0 1mm) & 115 Aw 22 (BIA 125 um) O
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Fig. 3. A. Summary of the geology of Neogene sediments around Tomioka City, Gunma Prefecture, central Japan, based on
Takahashi and Hayashi (2004). Abbreviations are as follows: FT = Fission track; G = Group; Gr = Granitic rocks; PF =
Planktonic foraminifer. B. Columnar section of the Kojyakui-sho' sediments; abbreviations are as follows: ms = muddy
sand; vf = very fine; f = fine; m = medium; ¢ = coarse; vc = very coarse; g = granule; p = pebble; co = cobble; b = boulder.
J-number indicates the location of samples used for micropaleontological research in this study.

L FEEFEILRIEA

FILL 72 4 BHE DWW T e TN E R 80 g Didkl &
WUBRURREE U 7o fs R, ek J-02 & 0 REGAS RISy A 1L
HbEEREDZ. AAREADIREALE, AREHEEIN
LEBEEEHOILMIC K> TEII N, SR (outer
cast) DIREETHEM L7z, L L, EEBETHEMETEHRIC
£B &, MR RAMED—HIMRESNTHD, LN
IVDFEEDN R TH > 7.

[ & O % &, Globigerina angustiumbilicata Bolli,
Globigerina praebulloides Blow, Globigerinita glutinata
(Egger), Globigerinoides bollii (Blow), Praeorbulina
sicana (De Stefani) @ 5 iz 7 (Fig. 4). D55, G.
angustiumbilicata, G. bollii, P. sicana, 3BV~ HEVH
I A2 © DIEiAE CTd 5 (Kennett et al., 1985). &
7z, P sicana 137 O H1RE H 7Y Blow (1969) DL A+ N.8
WOTRZERT 2FEMRIEEMETDH S, Gradstein et
al. 2004) DFERRIEICE D &, AEOMFEHIL 16.97 Ma,
WEHIZ 1453 Ma TH D, Lzn->T, AflEEHLE

Fig. 4. Scanning electron micrographs of fossilized plank-
tonic foraminifers within sample J-02. A, B. Praecorbulina
sicana (De Stefani); C. Globigerinita glutinata (Egger); D,
E. Globigerina praebulloides Blow.
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Fig. 5. Scanning electron micrographs of fossil ostracods within sample J-02; all images show a left lateral view of the cara-
pace of adult specimens. A: Macrocypris sp.; B. Neonesidea sp.; C. Propontocypris sp.; D. Argilloecia sp.; E. Pontocypris
sp.; F. Paracypris sp.; G. Copytus sp.; H. Sclerochilus? sp. 1. Paradoxostomatidae gen. et sp. indet.; J. Krithe sp.; K. Spinile-
beris sp.; L. Laperousecythere sp.; M. Cornucoquimba saitoi (Ishizaki); N. Trachyleberididae gen. et sp. indet.; O. Ambto-
nia sp.; P. Pacambocythere aff. similis Malz; Q. Acanthocythereis cf. quadrata Trizuki and Yamada; R. Trachyleberis? sp.; S.

Acanthocythereis sp.

ik J-0218, 16.97~14.53 Ma OFRXHICEE SN 5.
2. NeRibha

HELI-01 BXUT-02705 18 & 19 O LE D E
U7z Fig. 5. Z0I5BiEI-01 2513, #5RERER0g
DB 2 AR (Krithe sp., Neonesidea sp.) DHNFEH
U7z, @k J-02 I2D W TR E & 1580 g DHEREH) % QL
L, MBEL 7R 51 134 ko i a i pE Lz
(Table 1. &FMEEDNZL FEL D, /AL I8 DR
OO NELS, METERICFEE TEALDIE 1 E
7> 7. #Wk-0213Krithe sp., Neonesidea sp.,

Pacambocythere aff. similis, Sclerochilus ? sp. H & U

Acanthocythereis sp. TRBOWT 51 %. Krithe JEIZD W

13, BUED R S F IR DK 100 m 225 600~
800 m HiEE D T EB I S WA CHE & ﬂTL\ % (A
H « i, 2007). Pacambocythere similis 135 r # O
fiEEii~ RO BEIIEaEr s |ESNTH V) (Malz,
1982), FHHD— A (HH) O FRIWRFEICL > T, Kkl
JeafEn s LT MBI a TR O E L < F A

TWB T ENGNh>TWb —F, Neonesidea J& %
Copytus EIZBILE, BV~ 738 0 /5 HE S 10K 12 (Hou
and Gou, 2007; #85. - #1#%, 2007; Tanaka et al., 2009),
Spinileberis &I H Y 7 I FONBHITERL TWD
(Tanaka et al., 2011). F£7z, {LAFETH S Cornucoqui-
mba saitoi %, FH~H IR RN O WO 5 [Hug i
B R SR R U 7o, 1 203 IR (AA -
AR, 1994), +-Iv/8 (Ishizaki, 1963; HHIEAH, 2004) B
K Ok MT JE (Tanaka et al., 2012) O&#EME O HIE 2 S
ENTWB. Acanthocythereis quadrata 130 FEMT5%
WHZAERL TWzEFE A 5N TV (Irizuki et al. 2004)
PAEDEDITHEJ-02 IZH 501 %7 ﬂ&Eﬂ:Eﬁ%

A~ AT DM RHEC %E?é%émiiﬁbfmt&%x
SNLEOMIZ, R~ RO ek s FIRIEL 2
BHEE VRS,

EREELD
TIEAROE OHERTERERICDNT, 2B 095213, [HHE
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Table 1. List of fossil ostracods from the sample J-02 of the Kojyakui-sho’, Tomioka City, Gunma Prefecture, central Ja-

pan.
Species Carapace Valve
Acanthocythereis cf. quadrata Irizuki and Yamada, 2004 (in Irizuki et al., 2004) 1 0
Acanthocythereis sp. 10 0
Ambtonia sp. 6 0
Argilloecia sp. 4 0
Copyltus sp. 1 0
Cornucoquimba saitoi (Ishizaki, 1963) 4 0
Krithe sp. 43 0
Laperousecythere sp. 4 0
Macrocypris sp. 5 1
Neonesidea sp. 12 4
Pacambocythere aff. similis Malz, 1982 12 0
Paracypris sp. 1 0
Paradoxostomatidae gen. et sp. indet. 1 0
Pontocypris sp. 7 0
Propontocypris sp. 12 0
Sclerochilus ? sp. 2 0
Spinileberis sp. 1 0
Trachyleberis ? sp. 3 0
Trachyleberididae gen. et sp. indet. 5 0
Total 134 5

BEAICHEE T 2 A FICK D THEIZ B 5 N2 K5 xR0
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THD, EROCEREICHE D < HEERE T TH 5.
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MEAZZO I END, R SHHEAO LATRD FTREES
BB, HIEANNE HERY O T A SEHEE RO MM
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RAWE MR G SEREA VAR & U CaRH U 72 i 12 i
AUA A TTHERE L 72 ATREMEA R .
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—HEHOHERN) T B 2 BRI EYE J-02 I2B W T, Al
AaEaN S, 16.97~14.53 Ma OXRICHIKI S5 2
EMHSh LIRS CORRREMRILE ME R ORI
EARS L, BREE U T3/ VR iIRBMIRE, 72 b [
it BRI OFRE—BT 2. Lad>T H
WERR W HEREY) © AR O HERAE T H D algetEAim . 2
LT, HIEHAWEE &2 0—B ORI R S NS M R
R, AFRITBT B [t Es b s | ) ORI
MEIYLATEE LT 2 BB OWEICH 5.

Eil 33

KHFEE D 21285720, Translations Group @ Alicia
Moguilevsky 11330 B 2 L CTHW . BE4D 24
DEGHEE, I SREREER, &5 TS (LIS
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