
HAL Id: hal-00535791
https://hal.science/hal-00535791

Submitted on 12 Nov 2010

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Metasomatic effects in the lithospheric mantle beneath
the NE Bohemian Massif: a case study of Lutynia (SW

Poland) peridotite xenoliths
Magdalena Matusiak-Malek, Jacek Puziewicz, Theodoros Ntaflos, Michel

Grégoire, Hilary Downes

To cite this version:
Magdalena Matusiak-Malek, Jacek Puziewicz, Theodoros Ntaflos, Michel Grégoire, Hilary Downes.
Metasomatic effects in the lithospheric mantle beneath the NE Bohemian Massif: a case study of
Lutynia (SW Poland) peridotite xenoliths. Lithos, 2010, 117, pp.49-60. �10.1016/j.lithos.2010.02.005�.
�hal-00535791�

https://hal.science/hal-00535791
https://hal.archives-ouvertes.fr


Wrocław

Lądek 
Zdrój

Lubań-
Frydlant

Niemcza-
StrzelinCZECH 

Warsaw

Wrocław

REPUBLIC

G
ER

M
AN

Y Złotoryja-Jawor

Niemodlin

Lutynia

Szwedzkie Szańce

Lutynia II

Lądek Zdrój

Zálesi

CZECH 
REPUBLIC

Lu
ty 

Po
to

k

Karpowski Potok

Jadwiżanka

Biała Lądecka

basalt outcropsstreams

river

state border

10 kmLądek Zdrój

towns

POLAND

5

b

a

POLAND

Fig.1





group A
group B
group C

xenolith MM30

O l

Opx Cpx

ha
rz

bu
rg

ite

lherzolite

w
ehrlite

dunite

0 10 20 30 40 50
50

60

70

80

90

100
0

10

20

30

40

50

xenoliths MM04
(and LU50)

Fig.3



Fo
8688909294

# 
cr

0 .0

0.2

0.4

0.6

0.8

OSM A

1.0
group A
group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.4



Na
0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

C
a 

[a
.p

fu
]

0 .75

0.80

0.85

0.90

 [a.pfu]

MM15

MM29
e

a b c

0 100 1010

60

70

80

90

100

augite

pigeonite

Opx I/II/III 

enstatite

#m g
0.90 0.91 0.92 0.93 0.94 0.95 0.96

A
l [

a.
pf

u]

0 .00

0.05

0.10

0.15

0.20

0.25

0.30

MM15

MM29

CpxI, group A 
CpxI, group B 
CpxI, group C 
CpxI, xenolith MM 30 
CpxII, alkali Fsp contact
CpxII, Pl contact 
CpxIII 

d

CaMgSi2O6

Mg2Si2O6 Fe2Si2O6

CaFeSi2O6

0

50

Fig.5



PARTIAL MELTING DEGREE

M gAl2O4

FeCr2O4

FeAl2O4

MgCr2O4

#mg

0.2 0.4 0.6 0.8 1.0

#c
r

0 .0

0.2

0.4

0.6

0.8

1.0
group A
group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.6



An0 10 20 30 40 50 60 70 80 90 100

O r

0

10

20

30

40

50

60

70

80

90

100

Ab

0

10

20

30

40

50

60

70

80

90

100

Host rock alk.Fsp
Host rock P l

Patch Fsp from  the group B xenoliths
Host rocks vein Fsp in group B xenoliths
Host rock vein Fsp in group C xenoliths
Patch Fsp from  the group C xenoliths

Patch Fsp from  the group A xenoliths

Fig.7



100
Cpx forming the group B of xenoliths
Cpx forming the group A of xenoliths

0.1
La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu

C
px

/P
M

1

10

Cpx forming the group C of xenoliths

a

MM04

LU50

La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu
0.1

C
px

/P
M

1

10

100
c

C
px

/P
M

La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu
0.01

0.1

1

10

100
e

b

MM04

LU50

Rb Ba Th U Ta La Ce Sr Nd Zr H f Sm Eu Ti Gd Dy Ho Er Yb Lu

C
px

/P
M

0.001

0.01

0.1

1

10

100

f

Rb Ba Th U Ta La Ce Sr Nd Zr H f Sm Eu Ti Gd Dy Ho Er Yb Lu

C
px

/P
M

0.001

0.01

0.1

1

10

100

d

Rb Ba Th U Ta La Ce Sr Nd Zr H f Sm Eu Ti Gd Dy Ho Er Yb Lu

C
px

/P
M

0.001

0.01

0.1

1

10

100



Fractional m elting modelLu
n

0 .1

1

10

5%

10%

15%

20%

25%

Batch m elting model

Ybn

0 1 2 3 4 5

Lu
n

0 .1

1

10

5%
10%

15%

25%

CCpx=(DCpx*Co)/(DCpx*XCpx*(1-f)+f)

CCpx=(Co/XCpx )*(1-f)[1/DCpxXCpx]

group A
group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.9



Sr [ppm ]

0.1 1 10 100 1000

C
e 

[p
pm

]

0 .01

0.1

1

10

100

1000

Sr/C e=PM  (ca .12)

5
40

metasomatism

melt d
epletion

PM  C px
PM

 C
px

M M 30

group A
group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.10



La Ce Nd Sm Eu Gd Dy Er Yb Lu

sa
m

pl
e/

PM

1

10

100

1000



Al2O 3 [w t.% ]

0 2 4 6

C
aO

 [w
t.%

]

20

21

22

23

24

25
Kozákov group A

group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.12



La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu
0.1

1

10

100
C

px
/P

M

La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu

C
px

/P
M

0 .1

1

10

100

a b

Fig.13



Al2O3 [wt.%]

1 2 3 4 5 6

C
aO

 [w
t.%

]

0 .2

0.4

0.6

0.8

1.0

1.2

1.4
group A
group B
group C

xenolith MM30

xenoliths MM04
(and LU50)

Fig.14


	Fig.1
	Fig.2!
	Fig.3!
	Fig.4
	Fig.5new
	Fig.6!!
	Fig.7!
	Fig.8new
	Fig.9new
	Fig.10 new
	Fig.11new
	Fig.12new
	Fig.13new
	Fig.14new

