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Abstract

The Kanazu Formation, which is a main oil reservoir in the Niitsu oil filed, crops out in the Niitsu Hill, Niigata

Prefecture. The formation is mainly composed of alternation of sandstone and diatomaceous mudstone, and is assigned to

the lower part of the Neodenticula kamtschatica Zone (NPD 7Ba) because of the occurrence of N. kamtschatica and the

lack of N. koizumii and Thalassiosira oestrupii. Therefore, the formation is latest Late Miocene in age and correlated with

the upper part of the Teradomari Formaion, not with the Shiiya Formation.

The lowest part of the Kanazu Formation (m3) yields the radiolarian fossil assemblage assigned to the Lychnocanoma

magnacornuta Zone, and probably belongs to the underlying Takadateyama Formation. This conclusion leads to the

existence of a time gap between the Kanazu and Takadeteyam Formations.

Diatom fossils show that the Kanazu Formation laterally changes to the lower part of the Taira Formation and a hiatus

exists within the Taira Formation.
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BIK. EBFHEX (EREh, 1976).

Fig. 1. Schematic stratigraphy in the Niitsu Hill. (after Hasegawa et al., 1976).
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Fig. 2. Index map showing well locations and simplified geological map (after Hasegawa et al., 1976). Topographic
map “Niitsu” at 1:50,000 in scale by Geographical Survey Institute of Japan.
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Fig. 4. Map showing sample localities. Topographic maps “Yashiroda” and “Muramatsu” at 1:25,000 in scale by Geographical Institute

of Japan.
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Table 1. Species chart for fossil diatoms.

PUEF

LOCALITY 1

DIATOM ZONE N. kamtschatica | R.c.

SAMPLE 1 2 3 4 S

ABUNDANCE C C A C C
[ (valves / slide, x 100) 18 18 18 18] 12

PRESERVATION P P M M P

MARINE DIATOMS

Actinocyclus curvatulus Janisch

A. octonarius Ehrenberg + 3 3

A. spp.

Actinoptychus senarius (Ehrenberg) Ehrenberg 7 18 6 13 +

| Amphora spp.

Asteromphalus sp. +

Cavitatus Jjouseanus (Sheshukova) Williams 3

C miocenica Schrader 1

Clavicula polymorphus Grunow +

Cocconeis costata Gregory 1 3 2

C scutellum Ehrenberg + + 2 2

C. spp. 1 2 3 + 2

Coscinodiscus marginatus Ehrenberg 2 3 1 1] 31

C. oculus-iridis Ehrenberg + + 1 + 1

C. radiatus Ehrenberg 1 1

C. symbolophorus Grunow s. 1. + 2

C. spp. 3 + 1

Cyclotella striata (Kuetz) Grun 1 1

Delphineis surirella (Ehrenberg) Andrews 3 2 2 3

D. spp. 2 +

Denticulopsis hustedtii (Simonsen et Kanaya) Simonsen s. . +

D. praedimorpha Akiba ex Barron

Diploneis spp. 1 + + 1

Grammatophora ~ spp. 2 1 3 5

Hyalodiscus obsoletus Sheshukova 1

H. spp. + 2 +

lkebea tenuis (Brun) Akiba

Koizumia akibae Yanagisawa

K. tatsunokuchiensis (Koizumi) Yanagisawa 19 2

Navicula Spp. +

Neodenticul kamtschatica (Zabelina) Akiba et Yanagisawa 1220 13 20

Nitzschia heteropolica Schrader

N. pliocena (Brun) Mertz 2

N. cf. extincta Kozurenko et Sheshukova

N. spp.

Paralia sulcata (Ehrenberg) Cleve 4 2 9 7 1

Proboscia alata (Brightwell) Sundstoem

P, barboi (Brun) Jordan et Priddle + 6

P. praebarboi Jordan et Priddle

Rhabdomema sp. 1

R. cf. styliformis Brightwell 2 1

R. spp. 2 3

Rhizosolenia miocenica Schrader

R. aff. setigera Brightwell

R. styliformis Brightwell

R. cf. styliformis Brightwell

R. spp.

Rouxia californica Peragallo . N

Rutilaria epsilon Greville 1

Stephanopyxis spp. 1

Thalassionema  hirosakiensis (Kanaya) Schrader

T nitzschioides (Grunow) H. et M. Peragallo 36 14 43 21 28

T schraderi Akiba +

Thalassiosira antiqua (Grunow) Cleve - Euler 5 1

T cf. decipiens (Grunow) Joergensen

T eccrentrica (Ehrenberg) Cleve 6 1

T Jacksonii Koizumi et Barron 1

T Jjouseae Akiba 1 1

T leptopus (Grunow) Hasle & Fryxell 1 1

T oestrupii (Ostenfeld) Proshkina + 1

T trifulta Fryxell et Hasle

T spp. 6 13 5 9 9

Thalassiothrix longissima Cleve et Grunow + + + + 1

Trachyneis aspera (Ehrenberg) Cleve 1

Triceratium condecorum Brightwell

NONMARINE DIATOMS

Aulacoseira granulata (Ehrenberg) Simonsen s.1. 4 + + 10 +

Cyclotella comta (Ehrenberg) Kuetzing

C. kuetzingii Thwaites 1

Stephanodiscus ~ spp. 1

Miscellaneous (benthic species) + 1 +

Total number of valves counted 100 100 100 100 | 100

Resting spores of Chaetoceros 11 18 41 10 14
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Fig. 8. Age histograms and age spectra of tuff samples.
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Table 2. List of identified diatom zones.

Locality Sample Diatom zone NPD

1 6 N. kamtschatica  7Ba
1 7 N. kamtschatica 7Ba
1 8 N. kamtschatica 7Ba
4 1 not zoned

4 2 N. kamtschatica 7Ba
4 4 N. kamtschatica 7Ba
5 1 N. kamtschatica 7Ba
5 2 N. kamtschatica TBa
6 N. kamtschatica  7Ba
7 N. kamtschatica  7Ba
8 1 N. kamtschatica 7Ba
8 2 N. kamtschatica 7Ba
8 3 N. kamtschatica 7Ba
9 N. kamtschatica  7Ba
A 1 R. californica TA
A 2 not zoned

A 3 not zoned

A 4 not zoned
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;ib@j%(l%%@%?%{taﬁﬁﬁ% CailAR, 2003) 75 & 3
ns.
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Table 3. Sample checklist for fission-track dating.

Sample Upper Lower
Lithology Tuff Tuff
Number/handling(kg) 800/0.3 400/0.3
Essetial crystal (%) 30 30
Homogeneity Good Good
Heating No No
Rank Fair Fair
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Table 4. Result of fission-track dating.
Spontaneous Induced Dosimeter
Mineral  No. 0s (Ns) oi (Vi) od (Nd) P(x  Agex10  Method
(x10°%m?) (x10°%m?) (x10%*cm?) (%) (Ma)
Zircon 30 1.809 (1,319) 2.551 (1,860) 8.028 (4,110) 0 10.8+04 ED 1
25 1.363 (923) 2.535 (1,716) 8.028 (4,110) 5 8.2+04 ED 1
Zircon 30 2.183 (1,696) 3.256 (2,530) 8.032 (4,112) 0 102+04 ED 1
23 1.681 (1,061) 3.422 (2,159) 8.032 (4,112) 8 7.5+0.3 ED 1
60 2.002 (8,015) 2915 (4,390) 8.032 (4,112) 0 10.5+0.3 ED 1
45 1.518 (1,870) 3.038 (3,743) 8.032 (4,112) 18 7.6x03 ED 1
© and N : density and total number of counted tracks, respectively.
P( x?: probability of obtaining the x 2 value for n degrees of freedom (n=number of crystals — 1) (Galbraith, 1981).
Analyses were made by the external detector method (ED 1: internal surface).
& ED 1=380+3 (Danhara et al., 2003)
Thermal neutrons were irradiated in the pneumatic tube of JRR—4 reactor unit of Japan Atomic Energy Research Institute.
Relative
Tuff frequency
P~ — 0.2 Age
eak age: 7.3 Ma Ma
ED 1 (M)
90
7.610.3 Ma L
contaminating 20
. (]
Frequency grains o« °
[ ]
10 0.1
L Age spectra
L - - all grains
= — primary grains
B taminatin
5 B con g . Py
grains Relative standard error (%)
/ 100 5 25 2 0
T 05
s 0 2 4 6 8
0 =l 0 Precision
0 10 20

HIK . BUKAEMBOR THERE R b 75 A0 FRR~<T F v

BLUOSTF+ 7Ty b,

Fig. 9. Age histogram, age spectrum and radial plot of combined tuff samples.

(hn% 26 « &4, 2005).
Plbko k9, FTERETERABR A2 5 0ERERI
A, SUER 0 O REHIOHE R EAT 52 L bHHETH 5.

8. ¥&®

LR AR LG5 D Neodenticula kamtschatica 5+ @ R E3 (NPD
TBa) icxttb s, = DHERIE 6.4 ~ 5.5 Ma O rh# A
LiEES NS, ZoFERREEYLA (RH, 1975 © FT 4
ORIF2, 199D 206 3RS 5. FribEERFE s, 2000)
EXfHT B E (M=), @k RiFnEHYE L 755,

(-

NETOD Y — 4 v BRI TIREEE IHER -8R e LT
Db TWE (EEIEH, 2001 ; #EE», 2004) 48, FkRET
MNFEE18 5,

EBNEH (1976) ps&idEgi M &% A T 2K Emigs (m3)
3, AR ESLEo FT #R 2 %K 5 L anlfgics
HERETHY, LHEE MO ESIEOBR RO &
ZARELELESNS.

ER/INEm (1976) e L TWa & H i, LiltfEE EEe g
—iBEEETH 5 C EHELOr SHOo &l s e e,
PO B & T O RIS EAEESDEET 2 A REME S L.

e



BRI H A BRI B 1 5 g OEEEA LA & B AR 119

FI10XK . FEREEX .
Fig. 10. Stratigraphic correlation chart.
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Table 5. Species chart for fossil radiolaria.

Sample R-1 R-2
Abundance Common  Common
Preservation Good Good
Species
Actinommidae  spp. + 1
Litheliidae spp. 51 18
Lithocarpium  polyacanthum (Campbell and Clark) 29 41
Lychnocanoma — magnacornuta Sakai 1 1
Porodiscidae Spp. 10
Spongodiscus  spp. 19 24
Stichocorys delmontensis (Campbell and Clark) 1
Styodictya camerina Campbell and Clark 4
Total number 100 100
Zone (Motoyama and Murayama, 1998) L. mag L. mag

L. mag : Lichnocanoma magnacomuta Zone
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Fig. 11. Grain age analysis for combined tuff samples.
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Plate 1

Figs. 1, 4. Actinocyclus ingens Rattray, Loc. 4-3.

Figs. 2a-b. Coscinodiscus marginatus Ehrenberg, Loc. 1-5.

Figs. 3a—b. Thalassiosira aff. decipiens (Grunow) Joergensen, Loc. 4-3.
Fig. 5. Actinocyclus cf. curvatulus Janisch, Loc. 1-5.

Fig. 6. Thalassiosira trifulta Fryxell et Hasle, Loc. 1-2.

Fig. 7. Thalassiosira antiqua (Grunow) Cleve-Euler, Loc. 1-2.

Figs. 8a-b, 9. Thalassiosira sp., Loc. 4-3.

Fig. 10. Actinoptychus senarius (Ehrenberg) Ehrenberg, Loc. 1-2.
Fig.11. Thalassiosira nidulus (Tempére et Brun) Jousé, u.v.v., Loc. 1-2.

Figs. 12a-b. Thalassiosira marujamica Sheshukova, Loc. 1-5.
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Plate 1
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Plate 2

Figs. 1-2. Aulacoseira granulata (Ehrenberg) Simonsen s.1., Loc. 1-2.

Fig. 3. Eucampia sp., Loc. 4-3.

Fig. 4. Paralia sulcata (Ehrenberg) Cleve, Loc. 1-2.

Fig. 5. Clavicula polymorphus Grunow, Loc. 1-5.

Figs. 6-7. Koizumia akibae Yanagisawa, Loc. 4-3. 6, a colony in girdle view.
Fig. 8. Koizumia tatsunokuchiensis (Koizumi) Yanagisawa, Loc. 1-2.

Fig. 9. Rhizosolenia miocenica Schrader, Loc. 4-3.

Fig. 10. Rhizosolenia sp., Loc. 1-2.

Fig. 11. Rhizosolenia cf. hebetate f. hiemalis Gran, Loc. 1-5.

Fig. 12. Proboscia praealata (Schrader) Jordan et Priddle, Loc. 4-3.

Fig. 13. Rhizosolenia cf. styliformis Brightwell, note a delicate lobe, Loc. 4-3.
Fig. 14. Rhizosolenia sp., Loc. 4-3.
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Plate 3

Fig. 1. Pterotheca subulata Grunow, Loc. 4-3.

Fig. 2. Plagiogramma cf. staurophorum (Greville) Heiberg, Loc. 4-3.
Fig. 3. Caloneis silicula var limosa (Kiitz) V. Land., Loc. 1-2.
Fig. 4. Cavitatus jouseanus (Sheshukova) Williams, Loc. 4-3.
Fig. 6. Thalassionema nitzschioides (Grunow) H. et M. Peragallo, a frustule with organic grains, Loc. 4-3.

Fig. 7. Thalassionema schraderi Akiba, Loc. 4-3.

1

2

3

4
Fig. 5. Cavitatus cf. miocenicus (Schrader) Akiba et Yanagisawa, Loc. 4-3.
6

7
Fig. 8
Figs. 9-10. Nitzschia pliocena (Brun) Mertz, Loc. 1-5.
Fig. 11. Nitzschia suikoensisi Koizumi, Loc. 4-3.

. Nitzschia praefossilis Schrader, Loc. 4-3.

Fig. 12. Nitzschia heteropolica Schrader, Loc. 4-3.

Fig. 13. Rouxia californica Peragallo, Loc. 1-5.

Figs. 14-17. Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa, Loc. 1-2. 14, a frustule; 15, inner valve view; 17, a partly broken valve with a band.
Figs. 18-20b. Denticulopsisi katayamae Maruyama, Loc. 4-3. 18, a frustule in girdle view.
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