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Globigerina pachyderma (dex.) .
LIRE ” ” a7
- 386 | RIFHTE ~» & 08 R R
385 » " " " B
# | 394 " " P " P
294 ., G. inflata - G. praeinflate ¥ , G inflate ) R |8 - %
HIKE L bed B
ol 16 | TS » St Globigerina quinqueloba % ) M.echigoensis Shikil- LR
! Miliammina echigoensis zone R
o G. pachyderma (dex.) ) U. subperegrina [—
& 367 | IRERT LS BIREEr T rone iR
G. inflata - G. plaeinflata M. echigoensis WRE LS - ki
[} "
201 | KIR BT i B M. echigoensis TiWEMEH T G. inflata| zone TR kA
1202 , G. praeinflate £ G. orientalis ) bed No3 U. subperegrina WRELYE RE
B fikEE BEERE zone A
P G. pachyderma (dex.) Y U subperegrina zone [,
}/:Ial BT A KA Cribroelphidium yabei HIKEHEH Y X132 C. yabel zone WG - %%
B 37 | 2 1% 87 8 N0 Orbulina universa Globorotalia ikebei/ | M.echigoensis iR
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ok DOEX

AEHEY  Ta- 37| 357 402| 201| 367| 16| 224 394| 385 386( 210
PeihE cl Al Al ¢ Al ¢ d AlcRrRl Al (¢
TREPERIL (%) 13.5] 16.8| 46.9| 25.5| 8.5| 33.6| 13.5] 12.2| 14] 9.1 1.3
PP

Globigerina bulloides 20 9 4 30| 18] 14 Ny 14p 38 51 31
G. decoraperta B 1
G. Jfalconensis 2 1 !

G. foliata 4 7 |

G. praebulloides 1 20 6| 14 2

G. quingueloba 2 ¢ 8l 37 4 3 8 3
G rubescens 3

G. umbilicata 1

G. Spp. 9 120 13 1 3 8 12|
Globigerinita glutinata 17 3 3 4 4 6 2 1
G. uvula 4 2 2
Globigerinoides ruber 1

Orbulina universa +

[Neogloboquadrina cf. asanoi 2 2 5 6 2
V. blowi 5 3 3 1 2 4 1 )
N, continkosa 3
N. dutertrei 2 2

V. eggert 1 4 1 1 3
N. incompta 7 20 1 5
N. pachyderma (dex.) 2l 51 2 16] 34 35 6 63 14 6 13
N. p. (sin.) 9 10 2l 15 2 4 1 3
N. Spp. 2 3] 1 2 1] 2| s) sl 4 1]
Globorotalia cf. inflata 3 3 12 3
G. praeinflata 1 81 2 85 2|
G. cf. orientalis 5

G. Spp. 18 18 2 2]
VR Ot 43| 1] 119) 11e| 14| 136] 156] 115] 113 27| 98]
A

A discus sp. + 1

Bathysiph sp. 1

Cribrostomoides renzi 2

C. Spp. 2 3 1 4 1 1
Cyclammina cf. ezoensis 1

C. pusilla + 2

C. cf. pusilla 1

Discammina sp. 2

Gaudryna arenaria 1 1

Haplophragmoides compressum !

H. cl. trullissatum ) 24

H. Spp. i7 9] 1 t5
Karreriella japonica 2

Martinottiella communis 33 1

(Martinottiella ? sp. 17

(Miliammina echigoensis 20 1 +

Reophax sp. 1

Saccammina sp. 1

Siticosigmoilinella sp. 1 1 |

Textularia agglutinans ! 1

T. sp. 1
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Trochammina spp.

agglutinated forms

Genus indei

Pyrgo murrhina

P. sp.

Quinqueloculina agglutinata

Q. sp.

Trilocutina sp.

Alabamia ? sp.

Ammonia  sp.

Ammonia ! sp.

Baggina sp.

Bolivina decussaw

B. pacifica

B. robusta

B. spp.

Bolivinita quadriratera

Buccella frigida

B. sp.

Bulimina aculiata

B. tenuata

B. 8p.

Buliminella elegantissima

Cassidulina carinata

C. norcrossi

10 23] 34

34

21

2
3

37,

C. yabei

36

¥}

C. sp.

W+

Cassidulinoides sp.

Cibicides aknerianus

C. pseudoungerianus

C. reflugens

C. sp.

Cribroelphidium yabei

Cribrononion clavatum

o lwN

C. subglanulosum

t

C. sp.

N

Dentaling sp.

[®]

Discorbis sp.

Eilohedra nipponica

36| 15

22|

E. sp.

Elphidium sp.

Epistominella exiqua

E. naraensis

13

E. pulchella

29

70

32

E. sp.

Eponides sp.

Fissurina cucurbitasema

F. marginata

F. orbignyana

F. spp.

Furusenkoina complanata

™~

F ¢f. complanata

F. Spp.
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Glangulina sp. 1 1

Globobuliming auriculata 1 5

G. of. pupoides 3

G. sp. 2 2 t 1
Globocassidulina depressa 8
G. subglobosa 7 6 13 1| 24

G. sp. i 10 15
Gyroidina soldanii ]

G. Spp. 1

Gyroidinoides nipponicus 3

Istandiella norvangi 200 26 6| 13| 23( 20! sS4 36 22 5
I yabei 1 5

/. Spp. 16| 4 30 1 18] 23| 27] 13
Lagena acuticosta 1

L. distoma 1 1
L. laevicostata 1

L. sp. + 2]
Lenticulina sp. 1 1
Hoxostoma bradyi I 5 1

Melonis nicobarense 3 2 1 1 1

M. pompilivides 2 1 1 2 2 2
M. sp. 4 3 1 1 1 2 8
(Neoconorbina sp. 1 2 2

(Nodosaria sp. 1 1 1 1 1 2

(Nonion sp. 1 2 3 2 2
(Nonionella stella T 1 6 i 1 1

N. sp. 4 2 1

Nonionellina labradricum 9 1 t i 2| 1 3
N. sp. 13 8 3 3 1 2 1 1
Oridosalis tenerus + 1 + 3

|Plectofrondicularia miocenica 3

Pullenia apertula 3 2 3] 10 1 3 5 2
P. sp. 3 3 3 4
Redtobolivina raphana 1

Rotalia 7 sp. 1 4
Sphaelvidina austriaca ) 2 11

Sphaeroidinella hulloides 7 1 3

Trifarina kokozuraensis 1 34 2
T. sp. 1 6 1 1 6 1
Uvigerina akitaensis 6 68 5
Uvigerina cf. akitaensis +

U. cl. subperegina 12 4 t2 5 3

U. peregina diruputa 1 i

U sp. 2 1 3 4 t 1 1 2
Valvulineria sadonica 2 3 ! +
V. sp. 3

Total B2 105 of 12} 391 o 26 3| s| s| 2 24
Total R o of 2 1 o o o | U o o
Total £1JxBHE 24| 218( 190 83| 209] 205| 216] 198] 130§ 198] 198
AR il 129( 218) 204 123| 209 231} 219| 204| 136| 200| 222

P HU8R ¢ A=abundant, C=common, R=rarc
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Sample number Ta505 Tal8
Formation Sm Tm
Diatom zones (NPD) A ?
Preservation P P
Abundance R R
Actinocyclus octonarius Ehrenberg 1 +
Actinoptychus senarius (Ehrenberg) Ehrenberg 9 2
Arachnoidiscus sp. 1 -
" Aulacoseira Spp. 2 2
Cocconeis costata Gregory 1 -
C. scutellum Ebrenberg 1
C. vitrea Brun 1 -
Coscinodiscus marginatus Ehrenberg 3 4
C. radiatus Ehrenberg 2 3
Cyclotella striata (Ku"tzing) Grunow 1 -

C. sp. - 6
Delphineis surirella (Ehrenberg) Andrews

Diploneis smithii (Bre'bisson) Cleve 5 -
Grammatophora spp. 2 -
Navicula sp. 1 -
Neodenticula koizumii Akiba et Yanagisawa - 1
Nitzschia marina Grunow in Cleve et Grunow - +
Paralia sulcata (Ehrenberg) Cleve 24 32
Plagiogramma starophorum (Gregory) Heiberg 3 -
Rhizosolenia hebetataf. hiemalis Gran - 1
Rouxia californica Peragallo in Tempe're et Peragallo 1 -
Simonseniella barboi (Brun) Fenner - 2
Stellarima microtrias (Ehrenberg) Hasle et Sims 1 -
Stephanopyxis spp. 2 1
Thalassionema nitzschioides (Grunow) H. et M, Peragallo 30 39
Thalassiosira antigua (Grunow) Cleve-Euler - 1
T convexa Muchina - 4
T. marujamica Sheshukova-Poretzkaya 2 -
T nidulus (Tempe're et Brun) Jouse' 1 -
T. temperei (Brun) Akiba et Yunagisawa 5 -
Thalassiothrix longissima Cleve et Grunow + 2
Total number of valves counted 100 100
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TAKADA-TOBU DISTRICT
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(Written in 1993)

(ABSTRACT)

The Takada-tobu districtis mainly situatedin the southwestern part of Niigata Prefecture,
Central Houshu. The district includes the western part of the Higashikubiki Hills and the southern
half of the Takada Plain. The southeasternpart of the district is in the Sekida Mountains.

This district is geologically the northernmost part of the Fossa Magna regionwhich is a large half

-graben separating Northeast and Southwest Japan.

GEOLOGY

TheTakada-tobu district belongs to the southwestern part of the Late Cenozoic Niigata sedimen-
tary basin, whichis filled mainly with upward-Shallowing Middle Miocene to Early Pleistocene
marine to non-marine sediments. The Middle Miocene to Pliocenesequence can be devided into five
Stages, that is Tsugawa, Nanatani, Teradomari, Shiiya and Nishiyama stage. The Middle to Late
Miocene formations yealdoil and natural gas. The Mesozoic sedimentary complex and granite are

known as the basement of the Neogene rocks from deep borehole sdata.
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Fig. 1 Summary of geology of the Takada-tobu district
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— 62

In the Takada-tobu district, Late Miocene to Early Pleistocene sedimentary and volcanic rocks

are distributed in the Higashikubiki Hills and the Sekida Mountains. Quaternary sediments are

The Late Miocene to Early Pleistocene sequence exposedinthis districtis dividedinto seven
formations, Taruda, Sugawa, Tamugigawa, Shiroiwa, Uragawara, Naradate and Saruhashi Forma-

tionsin ascending order. Middle Miocene sedimentary rocks underlie the Taruda Formation




according to data of several deep boreholes. The Late Miocene to Plistocene formations are mostly
composed of sedimentary rocks and exceeds 3[000 meters in total thickness.The Shiroiwa Forma-
tion in the Sekida Mountains and the Uragawara Formation in the northern area of this district are
correlative to each other. The Saruhashi Formation unconformably overlies the Sugawa Formation
in the western margln of the Higashikubiki Hills.

According to the planktonic foraminifera and diatom biostratigraphy and fission track dates,
geologic ages of each formations are as follows: the Taruda Formation and the Sugawa Formation
are Late Miocene and estimated to be 10-7Ma and 7-5Ma, respectively. The Tamugigawa Forma-
tion is Early to Late Pliocene(5-3Ma). The Shiroiwa Formation and the Uragawara Formation are
Late Pliocene(3-2.8Ma). The Naradate Formation is of Late Pliocene(2.8-2Ma), and the Saruhashi
Formation is probably Early Pleistocene. These formations of theTakada-tobu district are cor-
related to the formations of the Niigata Standard Stratigraphy as follows.

Takada-tobu district Niigata Standard Stratigraphy
Naradate and Saruhashi Formations Uonuma Group

(including the Wanazu Formation)

Shiroiwa and Uragawara Formations Shiroiwa Formation
Tamugiawa Formation Nishiyama Formation
Sugawa Formation Shiiya Formation

Taruda Formation upper Teradomari Formation

The Taruda Formation is widely distributed in the Higashikubiki Hills. It is composed of
interbedded black mudstone and sandstone, and massive black mudstone. The thickness is more
than 1,000 meters. The Matsunoyama Tuff is intercalated in the middle horizon of the formation and
a few additional acidic tuff beds occur in the upper horizon.

The Sugawa Formation conformably overlies and partly interfingers with the Taruda Formation.
It is black to dark grey massive mudstone and has a thickness of 800-1,000 meters.

The Tamugigawa Formation conformably overlies the Sugawa Formation. The formation
comprises two lithofacies; turbidite and siltstone facies which interfinger with the turbidite facies.
The thickness is 500-1,000 meters. The turbidite facies is composedofinterbedded sandstone and
siltstone, and is distributed in the northeastern area and the southern area. Thick-bedded sandstone
is intercalated in the turbidite facies of the northeastern area. The siltstone facies is composed of
massive siltstone, and is distributed in the northern and southeastern areas of this district.

The Shiroiwa Formation is distributed in the small areas of the northern foot of and along the
Sekida Mountains . It conformably overlies the Tamugigawa Formation. The formation, 80-200
meters thick, is composed of massive sandy siltstone and sandstone. A few Molluscs from the

formation show the shallow marine environment.

oe3n



TheUragawara Formation occurs in the northern area of this district. It conformably overlies the
Tamugigawa Formation. The formation consists mostly of interbedded sandy siltstone and silt-
stone, and contains conglomerate and acidic tuff in the upper part. The thickness is over 750 meters.

The Naradate Formation is distributed along the Sekida Mountains conformably overlylng the
Shiroiwa Formation. It is devided into three facies: the sandstone facies, the sandstone and siltstone
facies and the volcanic rock facies in ascending order. The sandstone facies, 60-100 meters thick,
is composed of sandstone and conglomerate. The sand and silt facies is mainly composed of 1-5
meters thick beds of siltstone and sandstone and minor conglomerate beds.

The sandstone and siltstone facies is of mostly fluvial origin,but few brakish molluscs are found,
indicating that occasional marine transgressions occured in this facies.The thickness is 300-800
meters. The volcanic rock facies constitutes the upper part of the Naradate Formation, is composed
of andesite lava and volcanic breccia. Its thickness exceeds 400 meters.

The Saruhashi Formation is distributed in the western margin of the Higashikubiki Hills,
unconformably overlying the Sugawa Formation. It is composed of conglomerate with sandstone
and siltstone. The thickness exceeds 450 meters.

Pliocene to Early Pleistocene andesite sills and dikes occur mainly in the Sekida Mountains and

are intruded in the Sugawato Naradate Formations.

QUATERNARY

Late Pleistocene terrace deposits is divided into three groups; higher, middle and lower terrace
deposits. They are mainly composed of andesite gravels and sand, and covered with the Kubiki
Loam (a composite bedded weathered volcanic ash). The age of intercaleted key tephras of the
higher and middle terrace deposits are estimated at 0.12-0.13 Ma and 0.07-0.08Ma, respectively. On
the lower terrace surface are the Shibuegawa Pyroclastic Flow Deposits and the Myoko volcano
mudflow deposits, both of which originated from the erupted products of Myoko Volcano.

Holocene Takada and Sekigawa Formations comprise gravels, Silt and sand, and form terrace
surfaces, the Takada and Sekigawa Surfaces, respectably. The former surface is widely distributed
in the Takada Plain.

Fan deposits are well developed along the southeastern margin of the Takada Plain. Colluvial
and landslide deposits commonly occur on the northern slope of the Sekida Mountains.

Flood Plain deposits and recent fluvial deposits are distributed along the Seki River and its

branches.
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GEOLOGIC STRUCTURES

The geologic structure of the Niigata Sedimentary Basinis characterized by the NNE-SSW
trending folds. NE-SW trending folds are also common in the Higashikubiki Hills in the Takada
-tobu district with slight dome and basin structures. Formations in the Sekida Mountains show a
southward dipping homoclinal structure.

There are some NE-SW trending faults in this district. The Konari Fault in the western margin
of the Higashikubiki Hills and the Takaba Fault in the Sekida Mountains are major faults.

ECONOMIC GEOLOGY

The Maki oilfield is located in the central area of the Takada-tobu district. It was developped in
1900’s and closed before 1960. Oil of 150,000 kilolitres and minor amount of natural gas were yielded
from the Taruda Formation.

The Bessho gas field is located in the southwestern margin of the Higashikubiki Hills. It was
developped in later 1960’s and yelded totall 1,052 million m? natural gas from the Middle Miocene

formation.
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