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Chalcopyrite and bornite in the Kouyama gabbro, Hagi.
Yamaguchi Prefecture, Japan

Arashi KITAKAZE (Museum of Sugaki Ore Collection), Ryuichi KOMATSU (Material Chemistry),
Akitosi ASAKAWA (Material Chemistry),

Abstract: Chalcopyrite and bornite occur in the Kouyama gabbroic body, Hagi, Japan, and mainly studied for their

texture and chemical compositions.

Chalcopyrite has a polysynthetic twinning, and including string-like bornite.

Bornite having lattice intergrowth of chalcopyrite, show polysynthetic twinning which chalcopyrite lattice is different
orientation along their boundary. Concerning the mineral relations and compositions, they are thought to be crystallized

at about 550°C, at intermediate sulfur fugacity.
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Figure 1. Location map of Kouyama, Susa area,

Hagi city, Yamaguchi Prefecture, Japan.

Figure 2. Distant view of Kouyama mountain from the Nagaiso
Coast.
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Figure 3. Geological map around Kouyama area
(modified after Nishimura et al. ®).

Bl Rl &9 BRI Figure 3 0 X 9 T, BE
NOWEIEEILOILE i b T 2FABEETH Y |
IWTE & 0 BT IE < A LTV D,

PEATIED T L B & @ LBE O R I ZE e S R
WZE A L B2 piofE H CJE PR 500m [ FE & D AL
ANV AEE LTS (15Ma), MU | TirEiX
BIENTW 720V, BENVVERIZEICEAGE 2T

B BN UV DR IEY

LR LI EHTD DEAEAR IR L, € OB
ZAFRL T, A0 ORI 72 SO0 Tt L7,
A EERLT D A I I R R R
Rz LCOROMML, RER, FEVHEY

(BEBRIECF & L BREIE) ZREMES Do A ICHEIR A 23
B BTz,

BESAL R B 13 1R A B4 DG Wi A FEH
L. REHIZRCRE = UCHET 5, BHCIZAIRIZ
REEOLOLRD HAVD, HEFIHE O FE T RHE)
Th DN, HIRLILD B 5 Pk B S T

Vol. 67 No. 1 (2016)

Figure 4. Outcrop of two-pyroxene gabbro including bornite and
chalcopyrite.
A: Outcrop at Northern coast of the Okiura village.
B: Two-pyroxene gabbro and diorite at near top of outcrop
A.

Lt (ks EFd %) ERRIKEGOEA (TR
ARENVE) LICHHTE S, ks iZa ko )Eia
8 GRIHLLTEA T, & ILREIL) (204 LT,
—J7 . ARV E IS RO IEES (MR VEALED
~BIFAREOWER) (RO D, BESIHE & LD
AT EVEAL ST O ICEE T DB E T O
DAHFH ST,

IZIRSFRBO BN D,

TR ORIk & T 85 i1k oD 4R

TRERGE & BESRSE A 5 To A BEAL VS OBFEE A
1% Fig. 5 OFEC, EEHGL-CEESRSL I I REERIL T & o
BROE & [FIERRL A . ARG, RIRA ORI A
HLTHEOLND, o, HEFCHHHNIT LIT L
IXBEERIL I KON T & V8L L A L CET S (Fig.
6).

Fig. 5 OIR Iy 2 Jrk U7z SO B EE 5 E & R
HIE Fig. 7 DEETH D,



Fig. 7A \ZBE8KSE & RO 220 % Fo bl L 7= B4R
DOFELRETRLTWA, +F=a /L F IR E

Figure 5. Photographs for polished thin section of two-pyroxene
gabbro from the Northern coast of the Okiura village
(2013052605).

A: Open nicol , B: Close nicols, C: Reflected light. cp:
chalcopyrite, bn: bornite, opx: orthopyroxene, cpx:
clinopyroxene,

Figure 6. Photographs for polished thin section of same sample
shown in Fig. 5
A: Bornite (bn) rich grain associating with chalcopyrite (cp),
and magnetite (mg).
B: Chalcopyrite rich grain with bornite and magnetite.
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Figure 7. Photomicrographs of chalcopyrite and bornite in part

of red circle in Fig. 5 (detail description see in the text).

A: Chalcopyrite (cp) interspaced in magnetite (mg) and
biotite (bt)

B: Same part of A under closed nicols, chalcopyrite shows
polysynthetic twinning

C: Chalcopyrite with bornite having string-like form
associating with bornite having lattive intergrowth of
chalcopyrite same position of Fig. 6B.

D: Same part of C under closed nicols.

dg: digenite, bt: biotite

Figure 8. Photomicrographs of bornite in part of red circle in Fig.

5 (detail description see in the text).

A: Bornite with lattice of chalcopyrite associating with
chalcopyrite crystal, and partly replaced by digenite (dg)
and covellite (cv).

B: Same part of A under closed nicols, bornite shows
polysynthetic twinning

C: Bornite having very thin lattice of chalcopyrite as position
of Fig. 6A.

D: Same part of C under closed nicols.
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Table 1. Analytical data for chalcopyrite lamella bearing bornite
By EPMA From the Kouyama gabbro

Cu;zFeS, 1 2 3 4 5
Weight %
Cu 63.31 63.00 62.80 62.55 62.40 62.10
Fe 11.13 11.30 11.50 11.75 11.73 11.90
S 25.56 25.76 25.80 25.91 25.85 25.92
Total 100.00 100.06 100.10 100.21 99.98 99.92
Atomic %
Cu 50.00 49.64 49.44 49.15 49.14 48.89
Fe 10.00 10.13 10.30 10.51 10.51 10.66
S 40.00 40.23 40.26 40.35 40.35 40.45
Atomic ration (total atoms=10)
Cu 5.000 4.964 4.944 4.915 4.914 4.889
Fe 1.000 1.013 1.030 1.051 1.051 1.066
S 4.000 4.023 4.026 4.035 4.035 4.045
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Table 2. Chemical compositions for chalcopyrite
including bornite lamella

CuFeS; 1 2 3 4 5
Weight %
Cu 34.63 34.73 34.89 34.90 35.02 35.12
Fe 30.43 30.33 30.13 30.03 29.95 29.98
S 34.94 34.96 34.91 34.90 34.95 34.92
Total 100.00 100.02 99.93 99.83 99.92 100.02
Atomic %
Cu 25.00 25.07 25.22 25.25 25.31 25.37
Fe 25.00 2491 24.78 24.72 24.63 24.64
S 50.00 50.02 50.00 50.03 50.06 49.99
Atomic ration (total atoms=4)
Cu 1.000 1.003 1.009 1.010 1.012 1.015
Fe 1.000 0.997 0.991 0.989 0.985 0.986
S 2.000 2.001 2.000 2.001 2.002 2.000
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Table 3. Analytical data of digenite by EPMA replacing bornite

1 2 3 4 5 6 7 8 9 10 Average
Weight %
Cu 77.45 77.53 76.47 77.00 77.89 76.64 76.95 75.54 76.58 76.76 76.88
Fe 0.83 0.74 1411 0.75 0.81 1.94 1.50 1.88 1.59 1.45 1.36
S 22.54 22.55 22.61 22.45 22.51 22.65 22.46 22.44 22.53 22.58 22.53
Total 100.82  100.82  100.19 100.20 101.21 101.23  100.91 99.86  100.70  100.79  100.67
Atomic %
Cu 62.93 63.00 62.40 62.94 63.11 61.94 62.48 61.84 62.24 62.33 62.52
Fe 0.77 0.68 1.03 0.70 0.75 1.78 1.39 1.75 1.47 1.34 1.17
S 36.30 36.32 36.57 36.37 36.15 36.28 36.14 36.41 36.29 36.33 36.31
Atomic ration (total atoms=11)
Cu 6.923 6.930 6.864 6.923 6.942 6.813 6.872 6.803 6.846 6.856 6.877
Fe 0.084 0.075 0.113 0.077 0.082 0.196 0.152 0.193 0.162 0.147 0.128
S 3.993 3.995 4.022 4.000 3.976 3.991 3.975 4.005 3.992 3.997 3.995
4
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Figure 9. Schematic phase diagram of CusFeSa(bornite)

(modified  after Sugaki?,
Morimoto'?, BartonV, Sugaki'®, Grguric et al.*? and Tsujimura

-CuFeSz(chalcopyrite)  join

and Kitakaze'¥) . Yellow parts are compositional range for
bornite solid solution and chalcopyrite solid solution from the
Kouyama gabbro.
b-bn ss: high-form bornite solid-solution, i-bn: intermediate,
form bornite, I-bn: low-form bornite, iss: isocubanite solid
solution.
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