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On the Microscopic Pyrites in the Neogene Marine Sediments in Ueda region,

Nagano Prefecture, Central Japan

Kiyochika YAHIKOZAWA, Mitsuo UENO and Hitoshi FUJIMATSU
Faculty of Textile Sci. and Tech., Shinshu Univ.

Abstract : The microscopic pyrite occures in the bluish gray mudstones, bluish gray sandstones or the black
shales. Scanning electron microscope observations have shown that there are various forms of pyrites in
Ogawa-, Bessho-, Aoki-, and Uchimura formation in Ueda region. The pyrites were made up of spherical
aggregates of microcrystals termed framboid and the single euhedral crystal containing mainly hexahedron,
octaherdron and pentagonal dodecahedron. The framboidal pyrites were composed of various shapes of single
crystals. The crystal habits of microcrystals forming the framboids were octahedron, hexoctahedron and
pentagonal dodecahedron. The framboids have various diameters ranging from 2 to 100 xm, however, these are
concentrated at the lower end of this range. The diameters of the microcrystals contained in the framboids
were in various sizes from 0.3 to 5 um. The sections of framboid constructed from pentagonal dodecahedral
crystals showed a regular honeycomb-like pattern of hexagons. The single euhedral crystals, on the other hand,
were in various sizes from 0.5 to 270 xm. The occurrence of microscopic pyrite must be a sign of strong
reduction of the sediment at the early stage of sedimentation-diagenesis of mudstone, sandstone and shale in
the Ueda region.
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Table 1 Geological features of the picked sediments

Sample Fo. [ Site Ne, Sampling site Formation Lithiogy Color
1 1 Kabatake. Ueda city Ogawd Lignite Bromnish black T.5¥R2/2
2 ) Aoki Mud Bluish gray 5B65/1
3 I North slde of Futatugi Paas, " » Yellowish bromn 10YR5/8
, in 4 Ueda city " » Gray N4/0
\ 5 n » Yellowish brown 10YRS/8
D = 6 South side of Futabugi Pass, P r bt 5B/1
|

H “ ”m . 7 O | Uetscity » ” 10YRA/E
l‘ ‘ ”huu. ”l”lll”" 8 » » Brl;ht yellowish bromn  2Y6/8
|||f"”|| 9 » » Bluish gray 5B05/1
I||m||| 10 V| Magamo Univ., Ueda city ” v | arom 10v/e
I 11 » » Gray M/
12 " » Brown 10¥RA/6
13 " " Dark blulsh gray 108G4/1
14 v Eohnosu, Ueda city » » SBG4/1
15 . » ” Bright yellansh ‘bromn 2. 5Y6/8
 Maruko 138720'N ) VI | Ronbon, Acki village w | Black shall | Black 7.5041
3II9E 17 VI Bessho, Uedz city Beasho Shall Olive black T.513/2
18 VI Koizumi Hinata, Veda city » Black shall |Black N2/0

19 " ” " "

] Jem 20 X Kakeyu. Maruko town Kokuzoh " " )

21 X [rivama, Maruio toen Hongoh » " i

Ogawa ’ || “ Aokl Bessho Iseyama 24 |intrusit i
i f ¢ pul 1 Ueda cit. r " u : sv2/1
Formation I Forlatlon Formation ormation Rock 22 e ety seva

23 Xt Yunodairabashi. Sanada town Ohhinata " 1 N2/G

Uchimura Formation 24 o Inlet part of Koganezawa, Yoken " » "

25 Ueda city : ” » ] "

7] Takeshl - -

Bed © 26 by Hanakoyabashl, Ueda city " Shall Olive black SY/2
27 v Minami jyo Kanal, Sakaki tomn ” » Bresnish black .53/
:lia:;yua. 28 o | M Tacoh forest rad W i Gray 5¥4/1
29 X | fnmost rert of Kemwtezth | guineyaga | Black shall | black Cown

i 1 9,10 H : : 30 xa Insost part of Ht.Taroh’ » » » ”
Fig.1 Geological map *!%, showing sampling sites of 31 Toreat roud, Sakakl. tom ! Wd  {Light yellor 2504
1 M H ] 32 XX | Syunara’forest road Aoki village | Oxawa Sand Bluish gray SBR/1

sediment speciments. The sampling sites are

33 x Syunara Pase. Aoki village " Hud Dark grayish yellow  2.5%5/2

indicated by the numbers in the symbols, [__].
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Table 2 Data of chemical analyses and X-ray diffractometry for sulfides in the
sediments picked from outcrops at Ueda region.

B SHBOSBEE,
WEE A T4 b, T, —BOREIIET—7
FA P DAHT DI AL E % o T

bz ErhrHELPET -7 (Fig.2), LL., BHE
BUNL DI XBEF DR 4 T4 P Ee—FHA4
FRET A EMELr Lo (Fig. 2), LlED

HREREL L ULICEKE

Sulfur (S, %)* HC1 soluble
Sample No. sulfide Mineraf**
Aqua soluble | HCl soluble
1 0. 00 0. 84 none _—
2 0. 64 0. 00 » P
3 0. 00 0. 02 » o
4 0.03 0. 00 » P
5 0. 00 _ " _
6 0. 68 0. 03 " P
7 0. 00 0. 32 » —_
8 0. 00 0. 33 » L —
9 0. 48 0.03 " P
10 0. 00 0. 00 » —_—
11 0. 04 ~0.10 " P
12 0. 00 E— ” —
13 0. 92 . 16 » P
14 1. 00 0. 03 ) P-M
15 0. 00 —_— ” —
16 0. 24 0. 00 " P
17 0. 00 0. 09 Y —
18 1.18 0. 06 ] P
i9 1. 00 0. 07 " P
20 0. 81 0. 01 " P
21 0. 79 0. 01 " P
22 1.11 0. 00 " P
23 1. 23 0. 02 » P
24 1. 06 0. 00 » P
25 1. 00 0. 01 " P
26 0. 00 0. 00 y —
27 0. 00 0. 00 " e
28 0.00 0. 00 P —
29 1. 97 0. 04 " P
30 0. 21 0. 02 " P
31 0. 00 0. 05 » —
32 2. 95 0.01 ] P
33 0. 00 0. 00 » _—

* : Dry matter basis,

*% : P-Pyrite, M-Marcasite
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Fig.2 X-ray diffraction patterns of treated samples of the sediments picked from

outcrops.at Ueda region.
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1 : SEM photograph of euhedral pyrite
2 : Fe Ka image

3:S Ka image
4 : 51 Ke image 5: Al Ka image
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Plate II 1 :SEM photograph of pyrite spherule

2 : Fe Ka image 3:S Ka image
4:5i Ka image . 5: Al Ka image
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Table 3 Occurrence of framboidal pyrite in Japan.

Area, Source Reference
Iwaki city, Fukushima Johban Tertiary formation Nakayanagi'®’
Ohmuta city, Fukuoka Miike coal field Nakayanagi'™
Hirata city, Shimane Tertiary shale Katoh!®
Haboro river, Hokkaido |Cretaceous formation Katoh'®’
Yunosawa, Aomori Recent Spring sediment Endoh??’
Matumine mine, Akita Tertiary mud i
Tomal city, Miyagi Permian, Tomai black slate i
Sadogashima, Niigata Tertiary, 0Ogi’carbonate rock ]
Yadoge, Kouchi Mesozoic, Black Shale & Slate Endoh®?’
| Sanin-oki, Japan Sea Marine substratum Okada2?’
Aso town, Kumamoto Mt. Aso, Black mud Kawasaki2®’
Miyazaki city, Mivazaki |Miyazaki group Syutoh2#’
Saga city, Saga Tikugo river, substratum Kawasaki2®’
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Plate III Crystal habit of microcrystals forming

framboidal pyrites and framboids.
1 : Octahedron ‘ 2 : Enlarged photo. of 1 1 : Single crystal of hexahedron
3 : Hexoctahedron 4 : Enlarged photo. of 3 2 : single crystal of pentagonal dodecahedron
5 : Pentagonal dodecahedron 6 : Enlarged photo. of 5 3 : Aggregate of single crystals
4 : Aggregate of framboids
5 : Polished section of unordered framboids
6 : Crushed section of ordered framboids
7 : Polyframboid
8 : Elliptic framboids
4 ‘ ; —~(¢
g I+ .10
]
5
% 2k
£
(2]
5 -5
8
ok
] ] T¢4 |
10 20 30> 100

Size of Framboids (Mm)

Fig.3 Relation between size of framboids and size of their constituent single crystals.
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Table 4 Distribution of microscopic pyrites in

Neogene marine sediment of Ueda region.

Site Framboid Ehuhedral
Formation Yo.
o|g|C{e|? | BRI O|?
1
Ogawa XX e} ®
e d
VI @] A
V-1 A e} @
V-2 [GIREFN © O &
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v : ¢} O
Il @ o
m © o
VI
Bessho| W © @
X o] O
p o] ©
X1 A N O [«]
-
« v v
~ o
= S v
£ o
- M
=
3 X AN @]
= = X o o
v
H X @ | o|© © | ©
< -
| X o|l© | 0O O|©

O: Hexahedron, {&J: Octahedron, T3} : Hexoctahedron,
¢ : Pentagonal dodecahedron, 7 :Crystal habit was indistinguishable.
© : abundant, O :medium, A :poor
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Plate V Framboidal and euhedral pyrites in the
section of shell (Adulomya uchimuyr-
aensis KURODA)
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: SEM-photograph of framboidal pyrite
: Ca Ko image

: Fe Ko image

1S Kea im‘age

: SEM-photograph of euhedral pyrite

: Ca Ko image

: Fe Ka image
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