Supplementary Figures

Supplementary Fig. 1 Specimen photos of the ore from the K&e-Jaméanak rare metal

deposit in Afghanistan. a, b-spodumene crystal; c-beryl crystal; d-micro photo of the

ore. Sp-spodumene, Bly-beryl; Alb-albite; Ms-muscovite.
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Supplementary Fig. 2 Classification diagrams of the biotite from the gabbroic diorite.



_ 40 @ O
TiO, (%) MO (%) | 3OT b (ppm) °®
3.0F o 40 - @
30 v
2.0 .
%o PN 20 .50
L "} @ Lok ‘ ial. )
® m @
; M 0.0—gt——+——+—— %— 0 T —
ALO, (%) Ca0 (%) Zr (ppm) 14 .
210}
6.0F ¢
16]- m
) n ‘ ® o 160 P
15 oo 4.0 i W ® t
14k ... & © 110 P ] @ o
| 20 @ 0° ® 9
13 ) 60 (sr=505 ppm) “.
@
D Nel ol oyt 0% |
0, —
8.0 Fe,07 (%) | 03 | PO:® (0.4%){'@, 200 m ‘ St (ppm)
n ®
6.0 260}
02L @ ' ® O. o
40f & - o)
® 8 o 160+ ® o
| ) 0.1 .. (1)
N ..% ® & | « ‘(‘
0.0 ———————+—— 0.0 ————+ 2—’— 10—t P
0, ~
VD@ | gl DEOFEOEOF 'R ACNK ‘..‘
0.16- @ I-S line ..
sl e Alkaline // e® | 1oL 8o
° 7.0 .
®® | oof <
0.08 / 0.8
‘ ® O / G s ®
— ® 6.01Gé o | 07t
T /(‘BD Sub-alkaline 0.6
oL+ 5.0l LoV el osl 1
50 55 60 65 70 75 80 5o ss 60 65 70 75 8 S0 55 60 65 70 75 80
810, (%) Si0, (%) Si0, (%)

Supplementary Fig. 3 Harker diagram of the (gabbroic) diorites, granodiorite,

leucogranite and pegmatites (Data from Fasial et al., 2016 are also included).
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Supplementary Fig. 4 P-T estimation of the partial melting of the 24-22 Ma Baltoro
batholith, 27-22 Ma granite-pegmatites and the 12-9 Ma syenite-granites. ) H,0
saturated melt-solid line of basalt melting (after Falloon et al., 1989, cited from
Leeman and Hary, 1993); @ melt-solid line of dry basalt melting (Thompson, 1975,
cited from Leeman and Hary, 1993); & H,0O saturated melt-solid line of the depleted
peridotite; @ melt-solid line of the dry depleted peridotite (Asimow et al., 2004).
The plagioclase stability field (partial melting of muscovite schist and tonalite) and
the melt-solid line of dehydration partial melting of muscovite schist, tonalite and
meta-greywacke are from Patino Douce et al. (1998) and Hacker et al. (2005). The
P-T scope of the eclogites from the lower crust, the present P-T gradient of Pamir,

present Moho depth of Pamir and the average Moho depth of continents are from



Hacker et al. (2005). The solid-melt line of the rutile is from Xiong et al. (2006). The

P-T scope of the eclogite facies metamorphism at NE Pamir is from Li et al. (2020).
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