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Résumé . .
On the So-called Triangular Chalcopyrite
by S
Ichird Sunagawa
1 Iniroduction
The so-éalled triangular chalcopyrite is a '
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very rare and peculiar crystal which has
been ‘found from some Tertiary chalcopyrite-
quartz veins in North-easterh part of Japan,
and never from other parts of the world.
Distribution of its localities is shown in Fig.
1. Its morphology has been well studied,
 but genetical study has not been reported.
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The crystal habit is charactermed as foll
ows

1° Remarkabile developement of (110 zone,
and decadence of (110 zone.

2° Remarkable developement of upper {h01}

face, and.decadence of lower {h01} face,
*3° Hemimorphic habit due to 1° and 2°.

Therefore, its external form appears as a
triangular wedge, atriangular plate, or a
triangular needle. And these have been
given a general name of triangular' chalcopy-
rite. .

- Recently, the writer has received a report
of its new occurrence from Funauchi Mine,
Akita Pref., Japan. In order to disclose the
- genetical difference between the triangular
chalcopyrite and other normal ones, he has
~ made some minerélogical obsefvafions and
some laboratory study of them from Funa-
uchi a‘r_1d some other mines. Consequently,
the following relations are found, and some
inferences are made on the process of the
crystallization of the triangular chalcopyrite.

I Triengular chalcopyrite jrohz -
‘Funvuchz Mine
_ A) General observa‘uon , .
Punauchl Mine consists of Cu-Zn-Pb veins
" deposited in the so-called Tertiary green tuff.
There are two main veins, Ainai and Honko.
From his observations at Ainai vein, the

“interrelation of coexisting minerals of this

vein is as follows: .
1° Zonal arrangement of ore minerals is
chalcopyrite ---—»zinchlende---—>galena from
the lower level to the upper.
2° -Quartz crystal shows two types. One
is big prismatic crystals which are crystal-
lized only in the lower side of zincblende and
other ore minerals ; the other is an aggrega-
. tion of'small crystals which are crystallized
conly in the upper side of crystals of ore

‘minerals and the former quartz. (Fig. 2)

- rite

- chalcopyrite.

Therefore, the former type is probably cry-

stallized at almost the same stage at ore

minérals; but it is clear that the latter chpe
is of later ¢rystallization than ore minerals -

and the former type of quartz. - So, we may

" call the former as ealier quartz, and the
* latter as later quartz.

3° The sequence of crystallization at Ai-
nai vein is shown in Fig. 3. '

B) Occurrences of triangular chalcopy-

Triangular chalcops;rite is found only in
a druse (NE 3m, NW 1m, 2m hight) of
the lower Ist level of the Ainai vein. Its
occurrences. are summarized as follows:

1° It is found in a druse of c‘halcopyri‘te-
zincblende vien. (Thefe is hardly any ga§
lena.) ‘ o .
2° This druse’ consnsts of two separated
parts,

(a) Lower part of ,druse consists of

“normal chalcopyrite,. zmcblende, ealier and

later quartz, and very few tciangulaf needle
The ratio of chalcopyrlte to
zincblende is about 1 : 1.

‘(b) Upper part of druse i$ subdivided
with a sharp bﬁt’irregula‘r boundary into
two. Quter side consists of m_ikture of
zincblende and chalcopyrite, And chalcopy-
rite is found as small flow patches in zinc-
blende mass. So the ratio of chalcopyrite
to zinchlende is smaller than that of part
@. ' v

Inner part consists of only triangular chal-
copyrite crystals and later quartz crystals.

 On later quartz which covers the outer side

of (b), small tetrahedral -chalcopyrite is
crystallized in building blocks with many
spaces. And on these tetrahedral crystals,
triangular wedge crystals of middle~large
size -are crystallized. And no associated

minerals beside later quartz are in existence

8- (254)
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here. Chalcopyrite érystals of this occur
rence are the only triangular wedge. (see
Fig. 4.) .

3° . Triangular needle chalcopyrite is cry-
stallized single on the aggregation of later
quartz which covers normal chalcopyrite and
zincblende crystals. (Fig. 5) It can be found
only in part (@) of (2). Butitis very rare.
Chalcopyrlte crystals of this occurrence are
the only triangular needle.

C) Morphology of triangular chalcopy-

rite

1°  Paces recognized by two-circle gonio-

meter are listed in Table 2; and their gonio-
metric data are in Table 3.
2°  Frequency, size, and remarks of these
faces are shown ’in‘Fig. 6. t
3°* Among these many faces, predomi
nant faces are the followiné seven.
p(iD p, 1D pdld mA10)
e(101) z(201) c(001)
° - Main types of combination of faces are

Type 1. p(111)+p(111)+z(201) --------- l
e e tetrahedron
Type 2. p(ID)+p(il)

O te(l0D)+2(20D) | |
Type 3. pAID)-+e(101) g&f;gemaf
Type 4. p(lll)—l—rn(_llO)

+e(10D)+p,ATD) -
Type 5. p(LiD)+c00D) +m(i0) -
T +e(101)+p1(111) ’crlaglgular
e

Morphological relation betvveen tetrahed-
ron and triangular wedge is gradual as
shown in Fig. 7, but the relation between
them and triangular needle is somewhat
discontinuous. ‘

D) Natural etching of faces
1°  Characteristic natural etched hills are
observed on p(111) and m(110) of triangular
wedge crystals. Their sketches are shown
ianig. 8. But no etched hills are observed

“on any faces of triangular needle crystals.

[ 2
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2% The natural etched hills above des-

. cribed are not observed on any. faces of

triangular chalcopyrite from other localities.
E) Chemical components and minor ele-
ments of normal and triangular chalcopyrite
1° Table 4 indicates the quantitative an-
alysis of triangular and normal habit of chal
copyrite from Arakawa Mine which is an-
alysed by Arakawa Mine analysers, and
Table 5 is of those from Funauchi Mine
analysed by T. Kushida
2° Minor elements determined by spec- .

. trographic analysis are listed in Table 6.

3° There are small differences in chemi-
cal components and minor elements between
normal and triangular chalcopyrite.
) Frequency of appearence and size of
crystals
- Crystals of triangularvwedge are very rich
and large. ; -
Crystals of tr1angu1ar needle are rare but .
large.
Crystals of tetrahedral habit are much but
small. o A
I  Arakawa Mine, Akita Pref.,
Ogoya Mine, Ishikawa Pref,
Arakawa Mine is also Cu-Pb-quartz vein
deposited in Tertiary green tuff. Formerly,
triangular chalcopyrite was found in the
-—45 m level of the main vein,” but now it

- can not be found. Triangular one from this

_rence here,

mine is triangular needle habit which has
a dgveloped m(110) face and seems to be

triangular plate. No etched hills are obser-

- - b
ved on this. From my observation of occur-

it seems to be the same as that
of Funauchi Mine. .

- It has been reported of its occurrence from
Ogoya Mine, but the writer cannot find it.

IV  Summary '
Summarizing the above observations,

~ and pointing out genetical differences be-
9 - (255 "
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tween normal and triangular chalcopyrite,
"the following facts are the characteristics"
of occurrences of triangular chalcopyrite. ‘

1° Triangular chalcopyrite crystallizes
only under the condition of full space.
g0 Sequence of crystallization in triangu~
lar chalcopyrite is tetrahedron:----- — tri-
angular wedge:-- —triangular needle.

3° -In these three, there is a small dis-
continuity of crystallization stage between
triangular needle and ‘others. '

4° Triangular chalcopyrite and later -

quartz were undoubtedly crystallization later
than normal chalcopyrite and zincblende
etc.. And there is a distinct discontinuity
of crystallization stage between them. That
i5, triangular calcopyrite crystallized, after
the crystallization of main ore minerals
were finished.’ -

- 5° It is unconsiderable that triangular
cha‘lcopyrite and later quartz were crystal-
lized from the same solution from which the
main ore minerals were crystallized. So we
canﬁot clearly explain the crystallization
process of triangular chalcopyrite, if we

WA 6D

they crystallize as a single crystal of tri-
angular needle on the upper side of crystals
of ore minerals and later quartz.
8° However, it is a question what mecha-
nism segregates them from crystallized ore
mass, and why the segregated molecules
must crystallize as triangular chalcopyrite
in this condition and this only. But if we
take a notice  of the following fact, we
may presume that this characteristic action
has happened in the period of deposition
of these chalcopyrite-quartz veins. One of
" the facts is that triangular chalcopyrite can
be found only in Tertiary c_halcopyrite—‘
quartz vein of the inner part of North-
Eastern Japan and never from other parts
of the world; the other one is that bis-
solution-pseudomorph of quartz is also a
characteristic of these Tertiary chalcopyrite-
quartz veins. And when all of the above
described conditions are satisfied, deposition
of molecules of chalcopyrite in perpen—“
dicular direction to m(110) and p(1Il) face
will de reduced. :
' ‘ April 1949

do not assume a different solution from

primary one. .
6° So the writer think thatas a result
of some ui_lsolyed action,“ only chalcopyrite
and quartz molecules were segregated from
crystallized ore, perhaps, as a gaseous state.
7° Due to the property of quartz molecu-—
les themselves, they diffuse into all parts
of druse and crystallize on the upper side.
of crystals of ore minerals and ealier quartz.

They crystallized like light snow piled up

on pine-branches.

While, chalcopyrite molecules érystallize
then and there as tetrahedral and triangu~
lar wedge crystals. And when a small
amoﬁnt of them moves to the other part
of druse at the latest stage of crystallization,
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Table 2.
chaleopyrite from Funauchi Mine
st order-----p(111) eC101) mC1I®)
2nd order-----z(201) p(1ID
3rd order-----p(111) D(115) C(001) Z(201)
4th order--- (225) (805) (414) (212)(116)
(449) (229) (441D (112D (853)
(3.3.707. mC110) (558> .

5% 3 £ WHTSUES AR o2 EE oW AR
i Table 3. Goniometric data of triangular chal-
copyrite from Funauchi Mine

Recognized faces of triangular

No. | Weighted Mean | Calculated Values
Form )

X1s. | meas. p |meas.p| calc.p calc, @
PCI11) | 14 | 90°037] 54°217| S0°00” 54°20/
EC101) | 12| 60°197| 34°49| €0°1%’ 34°517
MCI10D - | 12 | 90°02/| 89°46/| 90°00” 90°00”
Z(201) 7 | 51°07/| 53°57/] 50°55% 54°19
P11 8 | 90°07/| - 54°13/| - 90°00 54°13
P(111) 7 | 35°45 1°027| 35°307 0°00”
D(115) 5| 73°59 0°057 |~ 74°267 0°00”
C(001) 4] 90°00/ 0°17/]. 90°00” 0°00”
Z(201) 3| 51°05/| 54°17/| 50°5% | 54°1Y
+(805) 1| 53°24’| 47°57/) 53°22/. | - 48°1%
MC110) | 1| 0°04/| e 00007 | eeeeee

The other lifaces ora omirtted. {110} zone aoy.
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Fig. 5 Oceurence of triangular needle crystal
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Table 5 Analysis of chalcopyrite from Funauchi

mine. .

Nomal habit sriarigular habit
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by T. Kushida
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Table 6. Elements determined by spectrographic
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Cu, Fe, S, Si, Mg, Pb, Ca, Al Ag, K, Na,
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_ Résumé
Graphite Deposit of the Senno-tani Mine,
Toyama Prefecture.

dy
- Shuichi
Sennotani Mine, sit uated along a tribu-

Iwao
tary of the Kumano river, is the largest
active graphite mine in Japan, which produces
fine grained crystalline graphité.

Geologic survey and. an electric pros—
pecting in the area were carried out around
the area in April and June, 1925, and a
desirable accordance was observed between
them by the researches. ‘

" The feature of deposits as related to
the geology, orel reserves, dressing methods
"and future out ook are described in this
paper. ' ' ‘ ‘

A few remarks on: the ore genes1s is
also stated.
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