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PROGRESS REPORT: COBALT AT BORNITE
Zoch Mahaffey & Rainer Newberry
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Bornite: Carbonate hosted Cu-Co AMBLER
METALS
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Cobalt at Bornite ~ AMBLER
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« Who cares? 80 -

« Importance of mineralogy -
beneficiation

 Minerals and Complications
«  Cobaltite (“CoAsS")
«  Carrollite (“CuCo,5,")
«  Co-pyrite (<15% CoS,)
« Distribution and
Complications

 Future Work
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Two x-sections studied ~ AMBLER
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~2 km drill core analysed S AMBLER
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~4,700 analyses
2.5 min/analyses
200 HOURS




Cobaltite really (Co,Ni)(As,S)S

1 A

[ ]
. L Y
0.9 * ‘*‘ ’ R
E . . oge L]
S| w2 Later, ~ equilibrium
E R IR i 2
=] |
Q07 &= . ¢ 185-151m
AT . cobaltite (COAsS) | e1se162m
< e = 200-498m
g 08 5 = 200-499
2 o A 235W-880m
< m + OB#1-1
05 { =
Early, ~ dis-equilibrium
04 4 , : . .
0 0.05 0.1 0.15 0.2

Atoms Ni in cobaltite pfu

Early = As-poor
Later = “Normal”
(T ~ 400-500 °C)

[ ]

o

59 )

y A
540
300 400

00

S AMBLER
METALS

v/

Legend
®Asg,

®Asg
©As;.s
OAsg 5
®ASg s

300

CoAsS

NiAsS



Cobaltite Compositions & Textures: Tiny
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Carrollite ALWAYS contains Ni g AMBLER
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Cu

- Carrollite with bornite = Cu(Co,Ni),$4

» Zambian Cu blt

= Shinkolobwe, Zaire
* Ruby Crk (w/bn)

* Ruby Crk (w/cp)

- Carrollite with chalcopyrite =
(CU,Ni)(CO,Ni)254

CuNi,S, Cu(Co,Ni),S,




Py w/ Carr NOT Ni or Co depleted N AMBLER
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Carrollite with pyrite: ICK S AMBLER
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Most py is low-Co S AMBLER
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477 4385 microprobe analyses
(34% with < 0.1% Co)
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Pyrite not simply (Fe,Co)S,

S AMBLER
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Multiple generations of pyrite S AMBLER
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Broad correlation of Co WITH Cu % AMBLER
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South Reef prelim Co MINERAL distribution N AMBLER
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Distribution Complications N AMBLER
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1. Metamorphic Textures Superimposed (?)

2. Thrusting complicates patterns (?)
3. Ni from phyllite (?)

300

CoAsS NiAsS



Ni from phyllite? S AMBLER
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Bleached phyllite w/ minzn
Avg Ni < 50 ppm
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What's Next

v/

- HHXRF: completed!!!
- Complete petrographic analyses
- EPMA: 2 way complete
- Refine assay based mineralogical prediction
- Model Co distribution as it correlates with Cu mineralization




Lot
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« Multiple generations of Co-pyrite

« All Co minerals are compositionally complex
« Carrollite with bn in Cu rich assemblages

« Cobadaltite with cp distal to high-grade Cu

« Partial re-equilibration likely
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