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Abstract: The Dahongliutan two-mica granite is considered as parental rock to the adjacent pegmatite-type lithium deposits such
as Bailongshan. To constrain the magmatic-hydrothermal evolution of granite and associated pegmatites, we selected the
penetrative minerals, mica and tourmaline, from two-mica granite and pegmatite with different degrees of mineralization, for
backscattering observation (BSE) and electron probe microanalysis (EPMA). In the two-mica granite (Ms,) and muscovite-
microcline pegmatite (Ms,), the muscovite is homogeneous, with limited chemical variations. In muscovite-albite-spodumene
pegmatite, the muscovite (Ms,) incorporates much higher Li (Li,O up to 4.68%) and F (up to 6.47%) in comparison to Ms, and
Ms,. There are additional Li-bearing phengite, zinnwaldite and lepidolite that have replaced muscovite. Tourmalines from two-
mica granite (Tur,;) and muscovite-microcline pegmatite (Tur,) belong to alkaline schorl, while those from spodumene pegmatite
(Tur,) are alkaline elbaite. Compared to alkaline schorl, alkaline elbaite is enriched in SiO,, Al,O;, Li,O, but depleted in TiO,,
MgO and CaO. The textural and compositional features of mica and tourmaline reveal that the two-mica granite and muscovite-
microcline pegmatite were formed by magmatic process, without lithium mineralization. By contrast, muscovite-albite-spodumene
pegmatite was formed during the magmatic-hydrothermal transition, where lithium was significantly enriched, and numerous
lithium-rich minerals such as spodumene, lithium-rich polysilicon muscovite, Li-bearing phengite, zinnwaldite, lepidolite and
elbaite, were precipitated. Accordingly, we propose that the magmatic-hydrothermal transition is of great significance for lithium
mineralization. In pegmatite-type deposits, the presence of elbaite and lepidolite indicates high degree of magmatic evolution.

Key words: rare -metal pegmatite; mica; tourmaline; magmatic - hydrothermal evolution; mineral composition characteristics;

mineralogy; petrology.
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Fig.1 Regional tectonic map showing the location of the western Kunlun Orogenic Belt (a; modified after Xiao ez al, 2005);

geological map of the western Kunlun Orogen (b; modified after Wang ez al., 2020)
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Fig.2 Geological map of the Dahongliutan pegmatite-type

lithium district (modified after Yan et al. 2018)
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F kA e A &8 e, 8 i\ ik 4% & ) AIF
(F «<OH )(Linnen, 1998; Cerny e al., 2003).
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55 SiLLi Z 87 78 B A 6 56 & (K 6a. 6b.61) , M
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R R 2= B v O AR\ AL E 4R
Li i Si, Wi B i & 4 2 ik = 1 VB = B R
BB, RN SLLIAL , B9 25 5 [ 42 B s
412 BEAHPTEWEREZEGLRNLGE <
Ak — KR E RN MRy YW, b
il X XY.Z [ T,0 1 [BO, 1, VW, v X fif
B oMK (Ca” Na ; Yi#HLi' Mg A" |
Fe’" [ Fe'' . Mn* . Cr" V'  Ti" ; Z i & K
Mg* Al [ Fe' VTG s T Bl S

A" s VAL & 5 OH O ; Wi & & OH |
O* \F ,Cl (Henry and Guidotti, 1985) .

3 B R A RY VAL | R (YAl=Al,,+
1.33Ti+Si—12; "R** =Fe+Mn+Mg+"Al) , Tur,
5 Tur, iy [/ — J7 W 3 Ak, 5 "R 1 VAL Z 6] 47 7
IE MK &, G LiAl(Fe, Mg) B R (E
9a). I\ HLS A Fe-Al & fig o nl UL (& 9b) , Tur,
AL F iRy 28 46 XF Fe & & 82 1 A K, Wos XoAl
(Na,Mg) A& ICHLHEI, Tur, F Al & 5 Fe &
WX EAFEIEME KR, Tur, B Al & & 5 Fe i
R C, W6 Fe' AL BB AL FR1F . 7E X-Na
A Al+X--Na+Mg B fig b, B A S A A R 7
(Na,Mg)AI(X AL -, & H B4 4k (E 9¢.9d) .
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A RRAE 5 02 U015 B T R R B AE B AT
A AR B T Ak K T i B (Cerny ez al., 2003).
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R Z B F W AR RN R - 45 4 - 2 R
m B REA A =B BB BRI R AR s B
G A ARTE B B AR TR, AT B S T P i
FI ze B R SROFE A Y 42 il B FR 7 s (18] 4d~4f) . |
WIME R, A= B AR ATRE IR,
I T a9 PO U A Y 3k B P 22 AR . Xing er al.
(2020) 7F 19 Je LI AR B fb A b 5 R B0 T 28 Bt 42, B
Wi 5 7 S Ak 2 BGRB BE L BR AR SA P R
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