HEERAT AT, 58 61, 55 5/6 %7, p.147-160, 2010

=5 - Article

FRREMEFRIL— MR T S
&~ LB PERENEOER(LAEF

HiREXY - Erhie’ - B)IBS’
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Abstract: The middle to upper Miocene diatom biostratigraphy has been established for the Nomura Formation
exposed along the Otonashigawa River in the Tsugawa area, Niigata Prefecture, Japan. Neogene North Pacific
diatom zones NPD5B through NPDG6A are recognized in the Nomura Formation. Sediment accumulation curve
contructed by diatom biochronology indicates that the sedimentation rate remarkably decreased to 0.3-0.15 meters
per 1000 years around the base of the Nomura Formation. The last occurrence of Denticulopsis dimorpha var.
areolata was recognized between the diatom biohorizons D59 (93 Ma) and D60 (9.2 Ma), and this event can
potentially serve as a stratigraphic marker to improve the resolution of late Miocene diatom biostratigraphy. A
mass occurrence of Goniothecium rogersii has been found in the lower part of zone NPD 5D between the horizons
D56 and D58 where the species composes over 20 % of the total diatom assemblages. This event consists of four
peaks of the abundance and persisted from 9.75Ma to 9.45Ma. The event has been recognized widely in several

stratigraphic sections of the northern part of the Neogene Niigata sedimentary basin.

Keywords: diatom biostratigraphy, Miocene, Neogene, Nomura Formation, Tsugawa, Niigata, Japan
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Fig.1 ~ Map showing the Tsugawa area, Niigata Prefecture.
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OWIEEHR, 9.5Ma), D58 (D. dimorpha var. areolata D]
pEHY, 9.4Ma), D59 (D. katayamae OHIFEH, 9.3Ma),
D60 (D. dimorpha DFEEEH, 9.2Ma) A B0 57z,
F 72, BH10.1Ma & RS 5T B Thalassiosira
temperei DY) PE N JEHE  (WIPUE A, 2004) 2 I &
v a VO PMRICHTET S, ZDIEHD, D. dimorpha
var. areolata DFEPEM 23, EJEHE D59 & D60 OHIET
fiffd & hrz.

5. B

5.1 HHEEE

77 IBOEREFET 5720, L4 guos
Ul % SIS HERDAUS iR CE 6 X)) 2B L, BHE
IR HERGRE DAL A RET L7z, &k, 778
T HVE AR 3R TR CHER L T 50T, &
UZEWT 7 S EOE T, Z Ol EfE 2 HER
WEERL TS DT TIEAN.

%, AEREUEDSS (11.4Ma) & 0 N7 B AT it
FEBTIE, AR UE T O R A & IEHE 2 HE ROE S %
RKHBZLFITERWD, BHEDT temperei DFSEEM,
(10.1Ma) &’EREYE D56 (10.0Ma) DX H51T 5 HER
HWEMBRAE LS 2IHET 2L, B6XDaD kS
12/ JgHE D55 & D AT 1000 4 (1Ka) 720 0.3cm
(0.3cm/Ka) EHERGEEE L 5. —J, H6KDbDY
BAD X, WAL LRENEHIZET 2 g (T
MK L D 2m OREYE) CHERGEE 1 ZEA(LT 5 LR
ELT, Zh&h EOISEXBITIE T temperei DY)
PEHIREHE L D56 DDA FHOTHEE T 5 &, ¥k
e N ER DR O X [ O HERHE 1E 0.15ecm/Ka & 75 5.
WFRIZL A, O THERGHEIE A 1lem/Ka L F &
WU IZ B > 72 Z E3WENTH 5. s, FHHL 22HE
g2 5, St Y 3 Y TORMNEORE
DEMRUL, 9 12.0Ma 2 L 12.7Ma EHEETZ 5.

WIZ, ZD ENLD D55 & T temperei DY PE Y, g He
DETIE, 1.lem/Ka EHERGEE A KE < 50, HIZT
temperei DYIPE N FEHE & D56 DO TIEH 10cm/Ka 12 F
THIMS 5. LA L, 20 LA D56 & D58 D (NPD
5D A FEB) THAARRME (WEJRE) LAk ->Twn
55T, 2.8cm/Ka &\ 2 AHERDHE 3TE 5 5 73,
D58-D60 [ T 13 5.4cm/Ka & P OVHE RO A3 84 2 T
5.

& AT, BEBLEERMMIL O R oW T,
HE bt omsRIic & b, 2 HERGEE O 2L
HHHL T3 (BIR, 1999b). Zhuiz kAU, Bk
15T 15-13Ma O AR IX W12 5 2 ik W0 g 23 A
SRFEL, ZDOHERIE IZHRILT 0.1m/Ka LT Lo
TNEL B> T3, F72, NPD5D Hi (T TS YE
B o WREIEE AL L T, L2 g Z20is

THERDBE VN K 5T 5.

SO 5 212 7 o 7= B R R i P EROHERTHE 13, Bk
Pk D kA D g D HERGEE & R U A — & — (1em/
KaI'F) T, L2t Z0EFRIGEHEL WS, £
72, WA T & NPDSD H# TEMH P EEEE TS H 5 1
BIeEIZZL L, »OHREENE S T D, Bl
e HHiTh 5.

5.2 Denticulopsis dimorpha var. areolata DIEEHBXE
NEH

LR e ~ SR IR I 36 1 2 B8 Mo EEE LA
JEFy & A gy & $2 % U 72 Yanagisawa and Akiba (1998)
1%, NPD5D 4 (Denticulopsis dimorpha i) @ LR %
EJGUE D60 (D. dimorpha DFENY) & L TERKL, D.
dimorpha var. dimorpha & D. dimorpha var. areolata (3
FIRFICVEIR L 72& L7z, L2 L, H&llxry 3y
DY ETIE, D. dimorpha var. areolata DF%PEHZ D.
dimorpha var. dimorpha OFEPEH & 13— EF, Th&
D &S T ML OAREUEDSI (D. katayamae DRIFEH,
9.3Ma) & D60 (9.2Ma) OIS S (555 X).
556 X DHERGEE H SR A S HEE 9 % &, D. dimorpha
var. areolata D¥4PEIZE, D. dimorpha var. dimorpha 0
FEPE K D B89 5-7 RS TALICH 5. [AAROBITR
&, ISR 2 2 v o2 v OBRE (BIRIE 2,
2003a), HrEELETEH TE AR ORI 2 2 > 3 v
OWNZENNIE BIRIZ A, 2003b) K O HE B T H
FZHIBOOOU r X s v 3 YOWNEIRE CFhiEs,
2004) THHERINS.

IO &S, A& HEdpE TiE, D
dimorpha var. areolata DF%PEW L, D. dimorpha var.
dimorpha DFEPEM & —HET, ThED G THIZH
%. ZO7z%, NPD5D 4iri LoD D60 O [T, D.
dimorpha var. dimorpha & D. katayamae 73 LBE L, 2> D.
dimorpha var. areolata % ¥ 7% WHEEERFEEEW T 5.
29 L=NEOREIILEERELRO/NMEE» 5 &
WESNTHD (- ¥4, 1992), Zo kS ek
DHRHEREEICRE S d DU Tid A<, JRBIZIAA -
TWBZLaREL TS,

— 7, BB RO EREIC W T,
D. dimorpha var. areolata DXEPEHY L D. dimorpha var.
dimorpha DFEFEHIE—Z L T 525 (BIER, 1999b),
T AU HERGH I 12 Fo ~GORHREX I B 2349 15-20 5 4F- &
AT ET, DI»BITHFL2EDE N D. dimorpha var.
areolata DFEPEHY & D. dimorpha var. dimorpha OFEFE
JEUHEA X TE R 5720 L Il CcE 5. HEIZH
TR, R 10 THEEEN T 2 4 EHEDST & D58 43,
AR AR BRI 22012, TR E 72 > T B F 72,
Yanagisawa and Akiba (1998) AVifjE fEHt % [Fiy & L 72
DY, T—AEMGKLTAS L, EHEL LS5 AF
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Table. 1

s 2 g v OWRREA O BEH L 22 g LA,

Occurrence chart of diatoms in the Nomura Formation of the Otonashigawa section. Plus indicates species encountered

after the routine count, or species found as fragments. Preservation, G: good, M: moderate, P: poor. Abundance, A:

abundant, C: common, R: rare.
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Fig. 5  Stratigraphic distribution of selected marker diatom taxa with diatom biohorizons and zones in the
Otonashigawa section.
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Fig. 6 Sediment accumulation curve for the Otonas

MARCRE 13 Cande and Kent (1995) 12k 5.

higawa section. Diatom biochronology is after

Yanagisawa and Akiba (1998) and Watanabe and Yanagisawa (2005). Geomagnetic time scale is after

Cande and Kent (1995).
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T 2 DOEEHEDNERY % G T X 72 5 7= AT REVEA &
Wy,

PIED &L S1Z, 21 2 D04 EUEXFEFCIEA <,
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5.3 Goniothecium rogersii 1% EX[E
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K& FOMWE L 72 KRR+ H 8 T, Goniothecium
rogersii Ehrenberg, G. danicum (Grunow) Fenner, G.
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AP kb3 oo B Ao i R O e kD T LD ARARIX
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WA DZLIRELEALELL, MOTENICL2EL XL
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Fig. 7

32) BIRIE A (2003a) , “F-rhiE 2 (2007) 5

3) MIRIE A (2003b) 5

Abundant occurrence of Goniothecium rogersii. 1) this study; 2) Yanagisawa et al. (2003a), Hiranaka et al. (2007);

3) Yanagisawa et al. (2003b); 4) Yanagisawa et al. (2009); 5) Hiranaka et al. (2009).
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