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Provenance and basin morphology of Neogene sediments in the Otari-
Sasagamine area, northern Fossa Magna, Japan

Satoshi Kakizaki*, Masashi Higashi** and Masaaki Tateishi***

Abstract The Otari-Sasagamine area is located in the westernmost part of the northern
Fossa Magna in the central part of Honshu, Japan. The Miocene Maezawa,Shinkawa, and
Otomiyama Formations in the area were studied to clarify the petroprovenance and the
Miocene basin morphology.

The Neogene system of the area is composed mainly of turbidites and their associated
deposits. The distribution of thick—bedded sandstones suggest that the area is divided into
the Otari area to the southwest and the Sasagamine area to the northeast. The paleoslope
and paleocurrents indicate that most of the sediments were supplied by lateral currents from
the south and southwest.

Petrographic studies of sandstones and conglomerates of the area were made mainly by
examining heavy minerals such as zircon, blue amphibole, clino—pyroxine, and garnet. As a
result, the petroprovenance of the sediments in the Otari area were found to be the Hida,
Hida Marginal and Mino Belts to the west and southwest, and those of the Sasagamine area
to be the Mino, Ryoke, and Sanbagawa Belts to the southwest. It is concluded that during
the Miocene there were two separated troughs both elongate from northeast to southwest,
and the sediments of the troughs were supplied from the different provenances.

Key words: Fossa Magna, Neogene System, petro—provenance, turbidite, heavy mineral
analysis, blue amphibole, clino—pyroxene, garnet

+ % PRERSRHS D RATEAE R 12 b 72 5 (Fig. 1), AHuS,
Bry &5 an Wb, FEEEE L FEfRic, BELBE c HEOE
ING T, JEE T 4 v = S EEE FARAEERE T 200 5 BRINHECRRN, 1930)2%
KHNEBL, 74y~ FRIEEOFE=ZR1S0M HH7T 5, M —-ErERBROMFC OV, B
R JLE(1967), HFIE»1971) % i & - TS

* HAGMBIF (k) #4488, Nippon Oil Exploration Ltd,  BYBFEMT b T &1z, &7z, RHBILEIH OB
1-18-1, Shimbashi, Minato—ku, Tokyo 105, Japan. FEOBEE Y, Akahane(1978), #7I9(1979)i2 & - THA

** TGRS (k) #R455R, Japan Petroleum Exploration o
Co. Ltd, 2-17-22, Akasaka, Minato-ku, Tokyo 107, S E N7z, F 7z, RAE»(1986) DEFEAFLH %

& L &

" ;g;“ﬁ”%iiﬁﬁ%%$ﬁi Deoartment of Geol Bz ERBFFEHFRIC &L - T, AR & iR
5 G 5 . Depariment o €0108y 3 S5 - >

and Mineralogy, Faculty of Science, Niigata Univer- ¥ER L OXttEfT b, UL, &Hushics

sity, 8050, Ikarashi-2, Niigata 95021, Japan. T 2HBYORES X U2 0HER T 25

191

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

192 Fiiler B8 - Rk - SIEHERE

g ]

A
a A MULHIGASHI

LEGEND

7 SRR O
e 2

200 ]

20~
22>
23N |

2]

Fig.1. Geological map of the Otari-Sasagamine area. Dotted areas in the index map indicates the
distribution of the Neogene Systems in the northern Fossa Magna. 1: Mageshidani F., 2:
Otomiyama F., 3: Dotsudake F., 4: TC Mem. of Shinkawa F., 5: NW part(Otari area) and TB Mem.
(Otari area) of Shinkawa F., and the whole Shinkawa F. in Sasagamine area., 6: TA Mem. of
Shinkawa F., 7: Otarionsen F., 8: Tenguharayama F., 9: Laminated sandstone of Maezawa F. (Otari
Area) and Kanayama F. (Sasagamine area), 10: Thick bedded sandstone of Maezawa F., 11:
Sennohzawa F., 12: Yokokawa F., 13: Shiraizawa F., 14: Ishizaka Rhyolites, 15: Pre-Tertiary, 16:
Rhyolitic intrusive rocks, 17: Basaltic intrusive rocks, 18: Tertiary hypabyssal rocks, 19:
Quaternary volcanic rocks, 20: Allvium, 21: Fault, 22: Anticline axis, 23: Syncline axsis, 24: Dip and

strike.
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Table 1. Stratigraphy of the Miocene strata
in the Otari-Sasagamine and the related
areas.
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Fig. 2. Paleocurrent directions of the middle to upper Miocene in the Otari area.
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Fig. 3. Paleocurrent directions of the middle
to upper Miocene in the Sasagamine area.
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Fig. 4. Q-F-R and Qm-P-K framework mode of sandstones in the Otari-Sasagamine area.
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Fig. 5. Sampling localites of the sandstone
specimens for heavy mineral analysis in the
Otari-Sasagamine area.
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Fig. 6. Diagram of heavy mineral composition of sandstones. ”Others” includes actinolite,
tourmaline, allanite, and glauconite. Sample number coresponds with that in Fig. 5.
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Fig. 7. Chemical composition of clino—pyroxene grains, in sandstones from the Otari area, plotted
on the Wo—En—Fs diagram. Dashed line indicats the composition range of clino—pyroxene in
gabbroic xenoliths of calc-alkali andesites in the Fossa Magna, and dotted line indicats the
composition range of clino—pyroxene in Upper Miocene to Pliocene calc-alkali andesites in the

Fossa Magna (Shimazu et al. 1978).

#rEHE O b OI13E Alm @ Spe-Alm Z¥ 7 o
FADHP S D DXL, /INEHIRD b D idiE Spe
~& Alm @ Spe-Alm %5 Pyr-Alm 2% 7 0 fq
THY, LFHEBCEPR SN0 5 (Fig.9)., Dk
i, BB OY 7 oARER - EET TERS
nizEEp ofHg I Nz L, IASHIRO b D
FIhsDMIERTE L UEER - BETTERS
niegEer s OftENMbs EEZONS, o
T, N7 B OWEHOY 7 uh 2 ERE
BRERET 5 &, BrEMBOY 7 ohidERi
ERRERE, NSHIROY 7 o/ SRR AL
BFEB L UEREEERERREEFEZ NS,

FEEE LD > KRG IO T 2 EBECS T
NV 7 uROLEMER L R T % &, REHEITS
Spe~& Alm @ Spe-Alm % & Pyr-Alm %, $55K
#1378 Alm @ Spe-Alm R, FREEAZ - EEFIX
Pyr-Alm ROV 7 ufd b 5, REH & HRE
OFER IRV EFEL TWw3EH, REFIZHEFHK
H~E Spe~& Alm @ Spe-Alm % » 5 Pyr-Alm
RY 7o ROEE ORT. BAEMR EERETO
Y7 uaD bEER R T 5 &, BrBIROR
NI - ZRINB D b O ITREE - FHEFRH O RBIE B
OEBICE &0 X SEFT 228, NEHIEDO S D
BTN TOEBRIIAD - THHAT 5 (Fig. 9). Hrik
HER OV 7 v G IZ/NEHIR O b Dz X Spe B

232724, Fig. 9 B WTH, Pyr s & Gro s
ZEARHEBRICOHMET 5 b DIINGHIBRIZ AT
Aigs, BB NI X D RAIE L, W
FFZ/DEHER & ZIRFEAT CTRE~FEEE > 5 OftE
BT (Figs. 2, 3). DT L, 7 IEHIROR:
B/ EHiE L D b R EEERSFEEL T
TerlREMEDS D D (Fig. 10), SHFFE DAY 5 MREEIL
HIRGES % 72 RAREIUHI DR E & iz » & DG
Thol-AlEEEERL T3,

BRD & 5z, g ORBEYIXE — N K
REDHERPOEEEIS DB B Eho I bF
Zohd, LrL, REFEREOT S Pyr Kos
%W Pyr-Alm ROV 270 fQldl i bT»rTH3D
T, EEELS VI A INVENEYFIZOREID
holreFEZ oD, b LR, BrIEMED
Pyr 5 D% WY 7 u G FIZEBR=ZE/IFH» 5
RS h TR L H 5, iz, INAHIEKTD
EBRELODOYF 77U FOHBIIZLA LR
ol EZ DB L, INEHIEOD Pyr RO D% Wy >
vk, FEANA L ARCREERERENIMT
% FREESMERN I R 3 2 WIREME DTS W, B 7 IR
ZHEERERHEROFEANaGSLEEEN
TWw3Y, IS B3EFINFEREEEZL ST
&5, {t- T, mEMERERERORBA T, h
HHE T B b KRENEE» MBI N TE Y,

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

200 fiiley B - 3R

-
- Eclogite y

1 Il 1 l A L.l it l | Il

|t - AT
G, LEGEND
g . TAMem. of
e Shinkawa F. -
TB Mem. of

O Shinkawa F.

a TC Mem.of
Shinkawa F.

Il 4 ' | L

Il | l L | i J

0 0.05 0.10

0.15 020

AV

Fig. 8. Diagram of Al'Y—Al"! ratio for clino—pyroxene grains in sandstones from the Otari area.
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Fig. 9. Chemical composition of garnet grains in sandstones from the Otari-Sasagamine area,

plotted on the Gro+ And-Pyr-Spe+ Alm diagram.
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Fig. 10. Schematic paleogeography in the Nambayama and Otari-Sasagamine areas from Middle
Miocene to Latest Miocene age. The data in the Nambayama area is quoted from Kobayashi et
al. (1990). IT: Itoigawa, HB: Hakuba, JO: Joetsu, NA: Nagano.
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