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The Salm Valley
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Salm Group

Sm3 = Bihain Fmt.
Sm2 = Ottré Fmt.

Sm1 = Jalhay Fmt.

Disseminations:

1,2,7

Pseudocoticules:

3,7

Linear quartz veins:

2,3,6

Deformed quartz vein:

4,5,6,8

500 m

|:> Copper sulfides mineralizations localized in the Colanhan Mbr. (Sm2c) schists
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Quartz veins

Bornite-bearing veins:
Strong deformation

Correlation between
‘deformation and mineralogy’
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Chalcocite-bearing veins:
Weak deformation
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Mineralogy of the quartz veins

Cu-Fe-sulfides: Bornite, chalcopyrite, idaite.

Cu-sulfides: Covellite, yarrowite, spionkopite, digenite, anilite, djurleite,
chalcocite.

Inclusions: Altaite, arsenopyrite, cobaltite, galena, melonite, pyrite,
sphalerite, tellurobismuthite, tellurium, wittichenite.

Secondary minerals: Azurite, brochantite, chalcomenite, chalcophyllite,
connellite, cuprite, delafossite, goethite, langite,
libethenite, malachite, mimetite, paratellurite,
pharmacosiderite, pseudomalachite, teineite,
torbernite, wulfenite.

:> Many exotic minerals, greatly appreciated by mineral collectors!
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Altaite, PbTe

Some inclusions

Galena, PbS
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Exsolutions of chalcopyrite

in bornite Senamr &
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Primary copper

* Bornite, Cu, gsF€4 9954 00
 Chalcopyrite, Cu, goF€q 4S5 o0 >
 Chalcocite, Cu, 4S1 00

20 pm
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8] Myrmekitic intergrowth of
chalcocite and bornite
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Crystallisation
temperatures of
primary sulfides

@ : Bornite + chalcopyrite (15%)
@ : Chalcocite + bornite (80%)

* Below 300-350°C: exsolution
of chalcopyrite lamellae in
bornite

* Below 200°C: myrmekitic
intergrowths of chalcocite and
bornite

Yund & Kullerud (1966)




Geology | Mineral. | Genesis

Sequence |: Oxidation of bornite (I

‘Orange bornite -

Bornite cross-cutted by a

>

(Cu/S =1.79)

* ldaite, Cu; ,5F€49754.00
 Covellite, Cuy 4,S; oo

+ |daite
A O Bornite

? Bornite, idaite, covellite and

40 pm

— | oxidation minerals
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- Sequence |: Oxidation of bornite (11)

|Idaite + lamellae of chalcopyrite
along {100} and {111}

Bornite

/\

Digenite Idaite + chalcopyrite

Covellite +
Ox. minerals

UL,

UNIVERSITE de Liége

: Bl % : -, . :
A v ﬂ o Bornite, idaite, covellite and
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Sequence |I: Oxidation of chalcocite

Digenite and spionkopite-
yarrowite lamellae

Chalcocite-djurleite
Digenit(i—anilite
Yarrowite-!pionkopite
Covellite + (jx. minerals

 Chalcocite, Cu, xS, oo (Cu/S = 2.00)

* Djurleite, Cugzg;S16.00 (CU/S =1.91)

* Digenite, Cug 5Ss 59 (Cu/S = 1.79)

* Anilite, Cug ¢;S, oo (CU/S = 1.74)

» Spionkopite, Cusg 64S55 00 (CU/S = 1.42)
* Yarrowite, Cug ¢gSg oo (CU/S =1.12)

* Covellite, Cuy 4,S; oo (Cu/S = 1.02)
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Genesis of secondary copper sulfides
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Stiq Cv+Dg Dg / Dg+Ccy ¢
ol Djurleite
(93°C)
B — Low digenite
1 00F-950¢ 93:2°C or
Cv . :cng Dg+Dj Anilite + djurleite
S*R 80P = < 72:3°C (72°C)
50 . .
An+Cy An + D] Spionkopite +
Cy An — arrowite
Yarrowite- 4 Digenite 2 Y
LA - igenite ~
,Bpignkopite ? ? 1 i ; Covellite +
1.0 (7 1.8 L9 t 2.0 .
Cu/$ Potter (1977) oX. minerals

Digenite metastable ‘ submicroscopic intergrowths of anilite and djurleite?

Yarrowite and spionkopite metastables ‘ difficulty of nucleating covellite (Potter, 1977)
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Bornite Chalcopyrite Chalcocite-H UNIVERSITE de Liege
(T > 300-350°C) (T < 200°C)
Digenite Digenite Chalcocite-M
(103.5°C)
Djurleite

¢> Transformation
Low digenite (metastable) Se u e n ces

or
Anilite + djurleite (72°C)

v ¥

Idaite + chalcopyrite Spionkopite/yarrowite (metastable)

A\ 4

Covellite + oxidation
minerals

» Weakly deformed chalcocite-bearing quartz veins T < 200°C
« Strongly deformed bornite-bearing quartz veins T > 300-350°C

aE
Bornite-bearing veins closer to the peak of metamorphism and deformation
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* Petrographic and electron-microprobe investigations of
copper sulfides from Vielsalm have shown the
occurrence of tellurides inclusions, idaite, anilite and
spionkopite-yarrowite.

» Two transformation sequences have been established,
starting from bornite and chalcocite, to explain the
observed petrographic textures

 The bornite-bearing quartz veins are more deformed
and of higher temperature than the chalcocite-bearing
guartz veins




