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Geological setting
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MSS (Monosulfide Solid Solution)

Ni-rich
1 1 1071 ISS (Intermediate Solid Solution)
Magmatic sulfide origin vermedio
Po — pyrrhotite Fe,.S
Pn — pentlandite (Fe,Ni)ySg
Ccp — chalcopyrite CuFeS,

HT — high-temperature
LT — low-temperature

a) 1200°C b) 1180-900°C c) 900-800°C d) 650 — 350°C

Sulfide liquid

Mansur et al., 2021



Sulfide petrography
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Mineral and chemical composition of sulfides
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Platinum Group Elements + Au + Re = HSE
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lron isotopes

O OO0 O \ Group A

Negligible variability in P 'S Group B
5°°Fe between groups

¢ ® 06O O o Group C

656Fe [%o]



FeO% (wt.%)

FeOC%* (wt.%)

18

a) * Jok aa
16 - A * AA**A
*x 4 o+
14 + 4 ¢
12.
XK X ®x++
10- X 3% 8
8 | x e Wx
6 . A A
4+
10 20 30 40 50 60 70
Fes (wt.%)
7
1 9 + o+ 4HE
° %
A A A Ad
5 * % x Lol
. X Yok
s i
4] I
] amt + +
3 K X X
20 30 40 50 60 70

Fes¥(wt.%)

NiO% (wt.%)

0.45
0.40
0.35
0.30
0.25
0.20
0.15

0.10

X" 4k o+ 4+
W+ ¥ # x
XX x X
+ o+
+ o+ + A
*
A
W
e YN A
W K
b. 1020304050
Nis¥ (wt.%)
Group A Group B Group C
=P WilczaGéra =  Wilcza Géra == Wilcza Géra
X Krzenisw ¥ Krzeniow A Grodziec
/\ Grodziec A Grodziec Y Ksieginki
¢  Ksieginki

Silicates vs
sulfides

0 100

Silicates data:
Puziewicz et al., 2011
Matusiak-Matek et al., 2014, 2016, 2017



Cu

0 100
10 90
L 20 80
S
v 30 70
>
&
£ 40 60
&
X
& S0 % 50
<§
(®)
<
& 60 40
&
§ 70 30
(@)
§ * X
Q
S s0 * 20
N
(2]
(o] * &x
g}é’ 90 X X 10
)
100 3¢ 0
% g e B A 2% 7 5 > ,
Fe Ni

0 10 20 30 40 50 60 70 80 90 100
Sulfides from peridotite xenoliths (Kiseeva et al., 2017)

Global context

Group A

=P Wilcza Géra
€ Krzenidw
/\  Grodziec
Y5 Ksieginki
Group B

=  Wilcza Géra
HK  Krzenidw
A Grodziec
Group C

o= Wilcza Géra
A Grodziec
%  Ksieginki



Metasomatism and iron isotopes
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The effect of Fe-Cu-S rich melts’ migration

' ples

sam;
Group C Group B Group A

Sulfide enrichment

F 9

<0.963 vol. %o

> 0.001 vol. %o

Group B Group A Schematic model of enrichment in
Group C P P sulfides along melt channels in the

upper mantle based on the sulfides
from Lower Silesia mantle xenoliths.
o The yellow dots represents sulfide
grains, which are the smallest and
lowest in abundance in depleted
mantle (Group A) and both rise in
O melt-metasomatized mantle (Group
B) due to pyroxenitic veins (Group C)
as metasomatic medium. The non-
sulfide background is a model of
evolution of SCLM beneath NE
margin of the Bohemian Massif
Pyroxenitic veins Refertilized mantle Depleted mantle (Lower Silesia and Upper Lusatia;
Sulfide rich Sulfide-poor Matusiak-Matek et al., 2017b).

Fe-Cu-rich Ni-rich




Conlusions

* The sulfide-rich xenoliths from Group C indicate the important role of
migration Fe-Cu-S rich melts during melt-metasomatism.

* The melt-rock reaction with depleted mantle (Group A) results in its
enrichment in sulfides (Group B) in chalcophile elements, such as: Cu,
Se, Zn, Cd, In and Te.

* Melt-metasomatism results in SCLM metal enrichment.

* Melt-metasomatism seems to not reflect indirectly in iron isotopes
fractionation.
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