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Résumé

Variation in Crystal Habit of Pyrife in Diaspore-Pyrophyllite Deposit,
— (1) — Yonago Mine, Nagano Prefecture

by

‘ Ichiro Sunagawa

’ S. Iwao and others have reported the occurrence of zonal arrangement of mineral
assemblages in the shallow seated epithermal replacement deposits such as diaspore, pyro-
phyllite, kaolin, alunite, silica stone and etc, in Japan, and discussed on their genesis. The
writer studied the diaspore-pyrophyllite deposit in Yonago mine at first, on his researches
for interpretation how the pyrite crystals change in habits according to zoning. The sub-
ject of the present study is to obtain some data for the presumption on the genetical con-
ditions of different, habits of pyrite, and to apply the results for prospecting of diaspore
in pyrophyllite deposits.

The deposits of the Yonago mine are of pneumatolytic ~ hydrothermal replacement
type of pyrophyllite and diaspore embedded in diorite-porphyrite sheet of the Tertiary age.
The sequence of zonings of the deposit enumerated toward outside from the center is; dia-
spore zone — red-pyrophyllite zone — green-pyrophyllite zone — silicified zone — country
rock. (Fig. 1 and Table 1) These zones change in amount of impregnated pyrite and in A
other characters from the upper to the lower as shown-in Figs. 1, 2 and Tables 1, 2. Dia-
spore enriches in the lower part of the red-pyrophyllite zone, and impregnates even in
the green-pyrophyllite zone, while it is enclosed only in the red-pyrophyllite zone as small
pockets or lenses in the upper part, and never impregnates in the green-pyrophyllite zone.

The present writer observed pyrite crystals impregnated in ores of each zone, under
biocular, and made some statistics about variations, horizontally and vertically, in habits
and in combination types of faces and also in percentage of surface area of three domi-
nant faces, a (100), o (111), e (210). As a result of the statistics on 77 samples from
every zone, the writer found the following relations between habits and occurrences..

(1) Pyrite crystals in the each zone show its characteristic habit as follows;

Diaspore zene — octahedral with e (210)

Red-pyrophyllite zoné —octahedral with a (100)

‘Green-pyrophyllite zone — pentagonal

Silicified zone — pentagonal with a (100)

Country rock zone — cubic

(2) These zones are divided into two groups from the view point of combination
types of faces as follows; .

Group of diaspore and red-pyrophyllite zones- .. -Remarkable development of o (111)

face :

Group of green-pyrophyllite zone, silicified zone and country rock — Development

of two faces, a (100) and e (210)
(3) So, in eachTgroup, the sequence of face development enumerated toward the
- inner side from the outer, (that is, according to the progress of mineralization,) is a (100)
—e (210), if neglect common faces on the development. The similar tendency of the
change in development of faces according to the progress of mineralization has. been also
observed by the present writer in both cases of the Kambe and the Wanibuchi mines.

(4) Crystal habit of pyrite also varies from the upper to the lower in each zone.
* B W )
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In the upper part of each zone, especially in zones of diaspore and green-pyrophyllite,
face of e (210) or pentagonal habit developes, while e (210) decreases and o (111) developes
in the lower part. : /

(5) 'As already shown above, diaspore is abundant in the lower part where o
(111) face of pyrite developes in each zone. Therefore, it seems that there will be an inti-
mate relation between enrichment of diaspore and development of o (111) face of pyrite.
This relationship is perhaps to be applicable for the prospecting of diaspore.

The above mentioned relations seem to show that habit change of pyrite correspondes
with the change of physicochemical environments on the formation of each zone. Therefore,
if one could collect more field data and utilize PT data of synthetic diaspore, pyrophyllite
etc., he will be able to presume certain physico-chemical conditions under which different

habit of pyrite crystals are formed.
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Fig. 1 Schematic diagrams showing the zoning of
mineral assemblages at each level of the
Yonago diaspore-pyrophyllite deposit.
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Table 1. - Mineralogical description of ores in each zone at the Yonago dlaspore-pyrophylhte
deposit (after S. Ohta and the present writer)
Zone Occurrence Macroscopic chara, Microséopic chara.
Diaspore upper — enclosed only in the | loose, porous, sometimes | mainly diaspore,
red-pyrophyllite zone as powdery and crystalline, pyrophyllite,
small pockets or lenses. grey,s ometimes metallic lus- | kaoline. accessories
lower — vein. mainly em- ter, sometimes with small | corundum, zunite,
beded in Red-Pyr. zone but pyrite xsts. behmite and Fe-minerals,
often impreg, in green-
pyr. zone as lenses.
Red-Pyrophy-| surrounded by green-pyro- compact, strong greasy ‘mainly pyrophyllite,
1lite phyllite zone, feeling, pale red-violet, sometimes with kaoline,
: sometimes silicified diaspore. rich in minute
ilmenite xsts.
) Green-pyro- | surrounding R-Pyr., impre- | compact, weak greasy feeling,| mainly pyrophyllite,
phyilite gnated by diaspore in the dark ~ pale green, with| sometimes with kaoline,
lower part. many impreg. pyrite. often| diaspore, rich in pyrite im-
relic original str, preg.
ilmenitg rarer than R-Pyr. -
Silicified 1. silicified product of pre- | hard compact, pale grey~ | mainly minute Qtz grains.
zone forming R-Pyr., G-Pyr. etc. pale green ~ pale red. sometimes witn pyrophyllite.
2. product of common silici- | rare in pyrite impreg. )
fication surround GPyr.
| zonme.
Country Wifh sharp boundary between | dark green diorite pbrphyrite. chloritization, pyrophyllitiza-
Rock G-Pyr. zone in the upper, but | sometimes with small pyrite tion,
gradually change to Si zone pyritization,
in the lower part. epidotization,

CHATARTHREET S LT E A LR, Fh
I 0 TFETI Y v R LERGEIRE R T 20 HEEREE
O RHNL 5 oDHOFRCRLE LAY, Lo LT
Tk E R bhvith, FRATIEEOREY
R L TWAIS b D, —EH TRkt
TwB LT hbbBo HbROMS IR - 74 ¥
Ihicho

B THTIFET 5. KAM, WILH, BN
BB DHHELDOERGL
MR Be —HTR A4 7 A K 7RI T TR
(BEMEAET AEENRL Y, PP CRE L ETERF
DN LN R 8T 5o T bEHMUEILEY
DIUHOER L —BIEbN B - REASEFRD
PR CEME SR A 0 2 0 2EESS D, BEOTR
B CIIRR S ICIEE N b, BOBUKETEIC X b
B4 T AR THESN IO TR\ D & 5 S A T 0
#BLDCHBo '
B L%aT%@%E%%VM%V%LuﬁimA
B, Eikeko SRR 2 LWATEED bh
PAQTANS

LI EosE0IE 3 ﬂﬁ;DTﬁfm%K%ﬁL
fu52%@@%&&&?5@&&@mminﬁ@;
5 IkHER AR DL B,

3—(75)



WOE R EMNAH (B6% H£2F)

Table 2.

Variations in amount and in grain size of pyrite crystals according

to the depth and zones

Depth

Zone
Upper

Lower

rare, minute xst.

— fairly increase ; minute xsts,

. Country Rock

silicified zone not impregnated:

—» fairly increase ; minute xsts.

much impregnated,

fairly decrease in amount ; medium

Green Pyrophyllite medium grain

grain

Red Pyrophyllite not impregnated

— increase in amount; small grain
increase in amount ; minute ~ me

Diaspore rarely impregnated

{A)

®

—Lower

Upper«——

Fig. 2 Schematic diagrams showing the variation
in the grade of pyrite impregnation.
(A) horizontal variation, (B) Vertical variation. °
Co — country rock, Si— silicified zone,
‘G-Py — green-pyrophyllite zone, R-Py —red-pyro-
phyllite zone, Di — diaspore zone
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and in different depths of deposit (Fig. 6).
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Fig. 4, 5, 6 Differences of habit in each zone (Fig. 4), in different depths of each zone (Fig. 5)

“The above of Fig. 6 showing the variation in

percentage of appearence, and the below showing the variation in frequency. Vertical
axis represents frequency, and horizontal axis represents habit, C—cubic, O — octahedral,

P — pentagonal and I-— intermediate habit.

Di—diaspore zone, R-Py — red-pyrophyllite zone, G-Py — green pyrophyllnte zone, Sl — silici-

fied zone, Co—country rock ..
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Fig. 7, 8, 9 Variations in combination types of three dominant faces according to the different
‘zones (Fig. 7). according to the different depth in each zone (Fig. 8), and according to the

depth in all samples (Fig. 9)

Vertical axis represents frequency of appearence, and horizontal axis represents types of

combination.

The above of Fig. 9 showing the variation in percentage of appearence, and the below sho-

wing the variation in frequency.

type (a) — combination of a (100) and e (210) .

type (b) — " a (100) and o (111)

type (c) — 3 e (210) and o (111)

type (d) — v e (210), a (100) and o (111)
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Fig. 10 Triangular diagrams showing the differen-
ces of the ratio of surface area of three domi-
nant faces a, 0, e in different zones and depth
in each zone.

(A) Country rock—a (100) face dominant

(B) Silicificated zone —Two kinds of silicified
rocks are plotted. The one is a common
silicified rock (a (1C0), e (210) face domi-
nant), and the other: is a silicified product
of pre-forming red-pyrophyllite or diaspore
(o(111) face dominant).

{C) Diaspore zone — o0(111) face dominant with
developed e (210) face

(D) Red-pyrophyllite zone — o (111) face domi-
nant with a (100) face .

(E) Green-pyrophyllite zone —e(210) face domi-
nant with o(111) aid 2(100), The ratio chan-
ges from upper to lower in the sequence
of e(210)-»0(111) in the N dedosit and chan-
ges in the sequence of e(210)—a(100), o(111)
in the S deposit.
® upper 4 'middle + lower

[N deposit ®S deposit
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Fig. 11 Triangularfdiagram showing the differences
of the ratio of surface area of faces according
to the depth. o(111) face developes in the
lower part, while e (210) and a (10) faces
develope in the upper. -
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Fig. 12 Frequency and percentage curves of appea-
rence of p(221), n(211), faces. Above —accor-
ding to the different depth, bolow — in diffe-
rent zones.

- O — frequency, + e percentage of appearence
J— Joint in brecciated zone
Si —silicified zone
G-Py — Green-pyrophyllite zone
R-Py — Red-pyrophyllite zone
' Di—Diaspore zone -
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Table 3. Variation in habit of pyrite crystais accordiné to the change of grain size.

habit No.,*
Sp. No. Level Occurrence grain size become larger
large small |
13 0mL green pyrophyllite 11, 12——=12, 15 e(210) develope
21 —20mL | Diaspore 7, 12, 14, 1616, 17, 5 e ”
46 y Silicified zone 5rich —————2, 1 dominant o(111) 7
74 +40 mL green pyrophyllite 10 rich —————3rich e ”
v oy low grade 7 3rich ——————1rich e ) ”

* see Fig. 8
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Table 4. Variation in habit of pyrite crystals according to the progress of mineralization,

habit No. face
Sp. No. | ~ Level . Occurrence mineralization grade -
high grade low grade high low
14 0mL | weak green pyrophyllite | 11, 10————10, 5, 3 e(210) — a(100)
| ' 11, 10—————3—9% e - a
17 ” ” rich, sometimes
: ) 9, 10
39 —20mL | clayey green pyrophyllite | 19———————11, 12 o > e
45 : y ‘country rock 3, I———=1 e - a
- 51 +20mlL |clayey.green pyrophyllite | 15, 12—————11 o - e
53 ,, clayey pyrophyllite 1o -3 rslgg;etime s9 € —-a
73 +40mL |low grade pyrophyllite ?g 10:}31 w1th}_,1’ 3 e — a

* 3-9 represents intermediate habit of habit no. 3 and 9.
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