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On the Microscopic Pyrite in the Neogene Marine Sediments in the north - eastern Matsumoto Region,
Nagano Prefecture, Central Japan
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Masuo YAMOMOTO, and Hitoshi FUJIMATSU
Faculty of Textile Sci. and Tech., Shinshu Univ.

Abstract : The microscopic pyrite is most frequently found in the gray mudstone, gray sandstone and black
shales which occur at Bessho-, Aoki-, and Uchimura formation in the north - eastern Matsumoto region. Forms
and shapes of the pyrites have been investigated by electron microscopic measurements. The pyrites were
made up of spherical aggregates of microcrystals termed framboid and single euhedral crystal containing
mainly octahedron and truncated octahedron. The framboidal pyrites were composed of various shapes of
single crystals. The crystal habits of microcrystals forming the framboids were octahedron and truncated
octahedron. The framboids have various diameters ranging from 1 to 60 gm. The diameters of the
microcrystals contained in the framboids were in various sizes from 0.5 to 5 um, and it seems that the diameter
of microcrystals increases with the diameter of framboids. Pyrite - sulfur of the unweatherd mudstone,
sandstone and shale is contained in the range of 0.01 - 1 9. Framboids in the weatherd mudstone, sandstone
and shales are composed of the limonite. The occurrence of microscopic pyrite suggests sign of strong
reduction of the sediment at the early stage of diagenesis of mudstone, sandstone and shale in the north -
~eastern Matsumoto region.

Key words : Neogene marine sediment, Microscppic pyrite, framboidal pyrite, framboidal limonite, single
eduhedral pyrite '
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Fig.1. The sampling sites are indicated by symbols,
I ~X in the map ( using the tdpographical
maps of “ Nagano ” and “ Takayama ” 6f 1:
200000 scale published by Geographical
Survay Institude of Japan ).-

.Table 1 Geological features of the picked sedi-

.
ments
Saaple Ho. | Site Mo, Supling site Tewmticn | Lithlogy Color {(mmzell)
1 Uchlmira | Black ahal]l | Black T.51271
I Hanaxrashi, Shigs village
2 ” " ” 4
3 deasho Shall Brownlsh bisck 2,301
4 ”» " » "
n Anarae, Shiga village
3 »” M Yeliowlsh brosa 10vps/E
4 4 Shail Srownlah black 1IWL1/2
7 Mkl ” Bright yellowish tl'cul 2 :nm/ 1
m - Yokolauay, Shiga village
8 “ Shall Brounlsh black .51
a9 v The Syuwra pass, Acki village #” Binck shall }Black 51211
10 ” ” ” K/
181 4 sha)l ”
12 v The Aokl pass, Akl village ” Sad Geay 7.5%6/1
13 “ ” Bricht yellowteh brown 1016/
14 ” 7] Gy 1.594/1
I ——— SN NGRS SR ke S P -
15 Bassha | Black shall | Biack L2
v Tozma, ki village '
1€ ” 4
e —L -
17 “ md bark gray /e
v Narasota, Akl village .
18
i8 " ” Brnmlﬂh hllﬂ 1098372
20 ” ” ”
L The Hofukugi pags. shiga viilege
21 " " Rright brow T8 |
22 # " Browniuh black 10YR3/2
23 ” ” 9live black /1
24 i 3 Xegura, Veds city “ Sard Gray 1.5¥51
25 L Hd Brownlsh black W2
28 " Tellowtsh brown 2.5Y5/8
27 X Hakeyu, Takeshl village
“
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Table 2 Date of chemical analyses for sulfides in the sediments picked from outcrpos at north - eastern

Matsumoto region.

e - |
Color Sulfur (S, %) * | HCl soluble
Sample No. | (Munsell) sulfide
Aqua soluble | HC1 soluble

1 - 1.5Y2/1 0. 80 0.04 none

2 . #” 0. 83 0, 02 ”

3 2.5Y3/1 0, 45 0.01 ”

4 ” 0. 35 0.01 /”

5 10YR5/8 0, 00 0, 03 7

6 10YR3/2 1. 10 0, 00 /7

7 2.5YR3/1 0, 00 0, 02 %

8 2.5Y3/1 0.15 0. 00 ”

9 5Y2/1 0.09 0. 00 7
10 N2/0 0.12 0.01 /"
11 /" 0. 25 0,01 ’”
12 7.5Y6/1 0. 17 0. 00 7
13 10YR6/8 0. 00 6. 00 %
14 7.5Y4/1 0.11 0.00 7
15 N2/0 0. 20 0, 00 ”
16 /” 0. 97 0. 04 7
17 N3/0 0. 00 0. 00 ”
18 /" 0. 11 0.01 7
19 10YR3/2 0. 00 0, 00 77
20 Z 0. 023 0. 00 /"
21 7.5YR5/8 0, 00 0, 00 7
22 10YR3/2 0. 00 0. 00 /"
23 5Y3/1 0. 05 0, 00 "
24 7.5Y5/1 0. 06 0. 00 7"
25 10YR3/2 0., 01 0. 00 7
26 2.5Y5/6 0, 00 0, 0b "
27 /" 0.00 0. 00 1

* : Dry matter basis
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Fig.2 X-ray diffraction pattern's of treated samples of the sediments picked from outcrops at north -

eastern Matsumoto region.
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Plate I 1 : SEM Photograph of euhedral pyrite
3: S ke image
5: Al Ka image

2:Fe Ka'image
4 : 5i Ka image
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Plate II 1 : SEM photograph of orange framboid

: Fe Ko image 3 : S Ka image
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Plate III Crystal habit of microcrystals forming
framboidal pyrites .
: Texture of framboids

: Octahedron

: Truncated octahedron

N~

: Framboid of indistinguishable crystal
hebit
: Polyframboid

o o

: Aggregate of framboids

Plate IV SEM photographs of some single crystals
1 : Single crystals of octahedron
2 : Single Crystals of Truncated octahe-
dron
3 : Single crystal of hexahedron
4 : Aggregate of single crystals
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Plate V SEM photographs of orange framboid
1 : Framboidal limonite pseudomorph after
pyrite '
2 : . Replica of framboidal Ilimonite
pseudomorph after pyrite
1R ER L2, BIEIZ 772 RA TN T4+ D
TR RGEWTH H0II L TEREIZ N 74
FASBABISHR L 72 Ww R L7 ) 2 TH B, Table 3
ICERMERIIN A T4+ B & UREREL D E IR
ERLZ, RIORTRIC. ARE, FREZ L il
FIBicBWT, A 54 FrERLE, 26
o454 F ORIEIRIZEACHTHABETH ). BHE

Table 3 Distribution of microscopic pyrites in Neogene marine sediment of north - eastern Matsumoto regin.

Framboid Ehuhedral
Forsation Site Pyrite Lisonite Pyrite Lisonite
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Aoki v Fa Al A @) A A A O
\% O
i © A A
Vi @ O O
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X Fa O | 410 O
X A
D : Hexahedron, & :Octahedron, @ : Hexoctahedron, ? :Crystal habit was indistinguishable
®© :abundant, O :medivm, A :poor '

119



X ERFE o

% b DIEIARB ORI SER, AERS L UAEEK
W, BBz Bk B bk, 72, B
Frig 74 FTid. WRBD-ERICAEER VAR
. BAREOEIEICAEE, FIFTRORIR, FEF
BLUBEICENEFNWHES D LNz, 77 R
A TNAEREIT. 2 DB RO RMBIETHETH
« BREOEREICO A AEERERRE THER S N
7o URA P, FRERREKE LTAEK AR

B L UNAGRERFBRESI NIz, Zokkic, HBEe
WERBATIC & » TBEY & oo iR LIS B 8 »
TREBEN, BT, W T4 DAL LT TS
¥R A TNBHEOENREL B Z L 3, HEEYO
HtEB L VBIEDBREZME—DDFHr» ) L LTE
BEThb, 77K, FIMOBERGAZ 77 R4
FORES &, TNEHMRT BMERNOKE S DBIF
TRLZDH Figd Th b, WHEDEICIZIENHBE

5
-+
4
+
-+
3- +H+ +
+ o+ +

Size of Single Crystal (um)

60

Size of Franboids (um)
+ : Framboidal Pyrite, < :Framboidal Limonite

Fig.3 Relation between size of framboids and size of their constituent single crystals.
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