ESM Fig. 5a

15

o o * S
o o S 'S
* 1 e 1 3 M 19
“ (] QW ® ‘ﬂ@‘. | w/w
(@)
® = On <« o 0 m ¢ <« 2
Q | Y ] ® i
o ¥ <@ AAA. o <%,
A < o 4 « ¢ < o&
< g ‘ < e e A
T = = = g§ %5 g 8 e =© < o 5 =z & =z g
(%) E0ly (%'3M) QUIN (%) %N (%) S0%d
& * * IS o | o
= | * * IS ITS
|,~DanDa, ,MUMJ
SRR
S2283t s
XXX || > ¢ R ® g ¢ 4 i
0494600 Y ® V'S () O 3 ¢ ()
€ S g > ofe 0o B& | ¢ 7L
< He e g m D4 e He
® ® 7 ® 1 ® 1 ® 1
3 1 £ ‘e | g
< AM e <« ] o <« < @ 1 o <«
e ] ‘o | ‘o4 <« | L7
s e 8 8 8 8§ ® <~ 8 8§ @ © o o o o o = o o o
(%) OIS (%) 0% (%) 0D %M 0% (%) *0%1v/0e)

15

10

MgO (wt.%)



Rb

Cs

Pb

Zr

100
80
60
40
20

10 :

15 —

10

300 :
250
200
150 |
100

50 |

ESM Fig. 5b

1200 [
DKangal
A Kepez Dag (LS) 1000
4 A Kepez Dag.
d o ®Sivas 800
A @ Arguvan
A
N 3 ’Yamadag & 600
P = 400
o =
4 200
@ Dq
. _®
o
400
.. G
A 200
A
A
® of Sgge ¢
A
8
A
(] 6
il =
m o 4
) IR 2
@ ® 2
o
A A 25
=
® ® > 2
O g O
@ . .ol
® Dg 15
&
=
=
AA N B
.M A
g ® =
L . [
4 .
L 2
5 10 15

10 :

30 |

600 |

10 :

°
7 °
i e .
5 By
i Ax“‘A.A é.
O
®
i A m O
,A A “m
@ N ¢
. @ ®
® Y
<
i A
| A @
° % =
i )
o
- -
® ®
e o
o w
AAO Ao
L A A Tem
i °
LA Y
- A
e
5 10
MgO

15



Nb

Ta

Co

La

40 .

30 ©

25 I

15 [

250
200 |
150 |

100 |

75 [—

50

50 :

40 |

ESM Fig. 5¢

35 T

20 L

10 |

50

25

30 |
20 [

10 ¢

=
O DD
m
® 0e L 2
‘ L 2
A®Ae ®
A9 @
)] @
o O
e e *
ooou B
=
o ©,
O L 2
[ )
A
A,
A A
@
L 2
ﬁé’
@
C)
ot 4
A
)
a L 2
A
g O
%o
.AOQ, D‘O
e
5 10 15

Hf

Sc

Cr

Ni

Ce

40

35

30

25 F

20

15

10

400

300

200

100

250

200

150

100

50

100 L

80

60

40 -

20

A g @
| o
ok g
R ¢
F L 2
L o
O A
i A Leo *
s
A
- (o
O
L A .
o DKangal
A A Kepez Daj (LS)
A Kepez Dag
i ®Sivas
L A ) :,\6(\rguv§\ng
- amada
i ‘.‘ .A _.9® ‘
[ V'S *
: “e%
i o
%.
R
" A9 )
_A gAo
L . .
A
O
r O
AA oo
ﬂ“ ® o ¢
@ A
® {
i Q
0 5 10 15
MgO



Pr

Sm

Gd

Dy

Er

Yb

15

12 |

12 |

ESM Fig. 5d

= *
O
D
® &
O
@%D *
*
® o &
R
O
O
® o
o.ﬁ’ .
A A0
A
°
o
o o
%‘ ¢
A A ®
e o
® o °
T e
O
AEIQ‘ *
A
°
e oo °
g @&
[l
. "
5 10 15

Nd

Eu

Tb

Ho

m

Lu

4 .
35 [

30

20 [

15 ‘

1.0

0.5

15

1.0

0.5

0.5 :

04 |

01 |
05 |
04 |
03 |

02 |

00 -

25 f

15 [

10 ©

03 |

02 |

01 |

O
O
m O
[ ] O
D‘,
@ A ’
)
]
O O
e
e o
A e
0
® o D]D Dl
4
s K
([
) [ ..
A [ J
®eo oo
S |
O
7y
A BKangal
A Kepez Dag (LS)
A Kepez Daf
@ Sivas _
@ Arguvan
@ Yamadag
®e

10
MgO

15



ESM Fig. 5e

A Kepez Daj (LS)
A Kepez Dag

DKangal
@Sivas
@ Arguvan

@ Yamada

9111pUOYD/400Y 911IpUOY) /00y

500

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

9111pUOY/00Y 911IpUOYD/00Y





