2019410 R M S ¥38% HSH
October, 2019 MINERAL DEPOSITS 38 (5): 970~982

XEHS: 0258-7106 (2019) 05-0970-13 Doi: 10. 16111/j. 0258-7106. 2019. 05. 002

RRIEHEEBRFERaNEE NHEH. T RIES
—— % 5 RAWR I

7}—:‘%——‘%"— 1,2,3’)?‘;]%&)% 1,4’%4&#%],2’3%&1,5
(1 ERE B = IRIEE T S %S, v E R B R S5 H ER Y BRI SE i , LT 1000295 2 v EBl2E B R BLA AR IT BT
Jeat 1000295 3 W EBLF B HER 51T B R EE, dE R 1000495 4 [ VG 4 T R R T R TRIFAE B
Jemt 1013005 5 TP EHLECR AR BE, 1AL 2 430074)

W E REGHX MRS LA S KRR SR AR R EEENWA S . A TR
G I N N = 5\ A E Ry N 3 013518 1 < o T 1 i il AR - R 3 o 1N R s v L0 1 =
Wi & mu, D fboh 3 A i 28 Z A i - Rk Y | e AR S R 2 R A T I AR R
B A - AR, BR R SR A A R B 2R A SR LAl G M i SR SR AR Ak T R 4
TR RN A - A T AR RO AT 4 5 i 10 PN 2 4 43 L S A 8 X Bk A iy 45 4 38— 254
Iy J2E5H , BT R 2808 4R A5 b A AT RR 4540 o 3t LY — 2544 . RBIS SRR BIA SBT G0 Y
AT, RIS N 2 SR BEIREL 0 W) . AR BT A & B AR a7 S vl AR B AR G A v B, BTR 896  4 R
b a SR IE K, REGMBUR BT WAL £ A TR, B 2:mA & BT a4
JB B HEAE R AR AR AR AL AU AL S (R IR 8 B ARG B 2R DT T Sy B A R R 1 v A
RS HE AT 4 B A i A 1T RE S TRV M A6 B A R W) — s il =R 7= 5 ROBAE  5 ok A TR — P Ok R . B R 28
Fif &R AR A S A6 A R R 2% (AR FUIAE A IR R & T b A A R IE e 06 A 48 A6
Mo ARAEISTRA & B A A TS B Y R s LR (LS BB, PR LR B B R 4
JEA AL 2 WIS B IR AE o R Z8 6 A 4 Ji A b 32 7 T B0 JR - ] EEL R R e BT JR 2 1 b A P, 4
P R REE S W BB, R A S RS S 2 T O IR RS IR . G AR AR A A e LR
Rl B 22 W KRR 1 A 2000 3 WA 4 3l ol K W 52 2% 1 o S A R PR SR A AR R ORI B 4 . i
Tl 58 4 PO A 48 00 i 48 B RE R R 4 KB JE TR, T 285 2R N4 RN IR A ik — 2D e R TR
& N A B A . REWRAIE RS WA &80 S a0 A Rl &0, X B T34
W2 A &R0 .

SRR M AR KR VRS AR s G BB A AL IS AR s B R R

FEHEE P6I18.6 MERFRERD: A

Types, internal structural patterns, mineralization and prospects of rare-
element pegmatites in East Qinling Mountain in comparison with features
of Chinese Altay

QIN KeZhang"*>*, ZHOU QiFeng"*, TANG DongMei"* and WANG ChunLong"*
(1 Key Laboratory of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2 Innovation Academy for Earth Sciences, Chinese Academy of Sciences, Beijing 100029, China; 3 College of Earth and Planetary Sci-

ences, University of Chinese Academy of Sciences, Beijing 100049, China; 4 Institute of Mineral Resources Research, China Metal-

* RS EIE R A SRR E 0 H (4i%5 :41602095) 5 A B Ak [ 58 31 5 S0 30 & P AR (45 : 201304) TR 52+ 1 VR S #E 1
KI5 305 W H (45 : 201 1BAB06B03-04) BL 45 %2 Bl

EAEHRA FwiE, B 1964 4EAE A B, AT RS9 . Email: kzq@mail.iggeas.ac.cn

WA EH I 2019-08-18; M H Y 2019-09-10, 5K&FF FikE



$38% HS5H ZEyE EAE AR BRICTRA G R AR A e AR B N ERESHE A Mo 971

lurgical Geology Bureau, Beijing 101300, China; 5 Faculty of Earth Resources, China University of Geosciences, Wuhan 430074,
Hubei, China)

Abstract

The East Qinling and Chinese Altay host lots of rare-element (REL) pegmatite dykes and both are important
producing area for rare element. The former has a low level of geological work with uncertain REL prospects,
while the latter has a huge REL reserve. Therefore, it is essential to make comparative studies on ore-forming con-
ditions. The East Qinling is dominated by lithium deposits, although there are deposits of beryllium, lithium and
multi REL. The pegmatite types are beryl-columbite type, spodumene subtype and lepidolite subtype in complex
type and albite-spodumene type. The REL pegmatites in the Chinese Altay show multi REL mineralization types
and belong to beryl-columbite type, spodumene subtype in complex type and albite-spodumene type, respective-
ly. The internal structures of the REL pegmatites in the East Qinling are zoned, homogeneous and layered, while
those in the Chinese Altay are mainly zoned and occasionally homogeneous. The REL minerals from the East
Qinling are similar to those of the Chinese Altay and relatively enriched in lithium-bearing phosphates. The REL
pegmatites in the East Qinling are mostly highly evolved on accounts of major lithium deposits, while the degree
of evolution for the REL pegmatites in the Chinese Altay is in a wide range due to various REL deposits. In the
East Qinling and Chinese Altay, the mineralization processes for the lithium deposits mainly occurred before em-
placement and those of the complex REL deposits happen before and after emplacement, but the complex REL
deposits in the Chinese Altay experience more complex and extremely high fractional and evolution processes. In
the East Qinling, the REL pegmatites and coeval granites might be both of products of the same melting event,
while the REL pegmatites and the earlier granites might have the same origin. The relationships of granites and
REL pegmatites in the Chinese Altay are more complex and the earlier granites might result in a fertile crust
which is beneficial to formation of the REL pegmatites. The REL pegmatites in the East Qinling occurred in the
North Qinling unit and formed in late-orogenic and post-orogenic stages, concentrating in post-orogenic stage.
The REL pegmatites in the Chinese Altay are mainly limited in the Qiongkuer-Abagong and Middle Altayshan
terranes and concentrated in the post-orogenic and anorogenic stages. The pegmatite magma activities are con-
trolled by origin and orogeny. The rocks hosting REL are partial melted during orogeny. Accompanied with for-
ming large-scale granitic intrusions, REL are continuously enriched during these long and complex fractionation
and evolution processes. Finally, the peraluminous silicate magma enriched in fluxes and REL is produced and
emplaced to form REL pegmatites on the basis of subsequent crystallization and liquid immiscibility. The East
Qinling are favorable to form highly evolved silicate magma containing REL and are also potential area for beryl-
lium and complex REL pegmatites.

Key Words: geology, granitic pegmatite, internal structural patterns, rare element mineralization, East
Qinling, Altay
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Fig.1 The REL pegmatite dykes in the East-Qinling pegmatite district (modified from Lu et al., 2010; Zhang et al., 2013;
Qin et al., 2014; 2015)

1—Quaternary; 2—Neogene and Paleogene; 3—North Qinling unit; 4—Opbhilitic melange; 5—Neoproterozoic granite; 6—Neoproterozoic perido-

tite; 7—Neoproterozoic metabasalt/eclogite; 8—Paleozonic granite; 9—Paleozonic gabbro; 10—Pegmatite dykes; 11—Pegmatite-concentrated area;

12—Fault; 13—Geological boundary; 14—Sample location

A—Luanzhuang pegmatite-concentrated area; B—Guanpo pegmatite-concentrated area; C—Longquanping pegmatite-concentrated area;

D—Shangnan pegmatite-concentrated area
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Fig. 2 Pegmatite areas of the Chinese Altay orogenic belt (after Windley et al., 2002; Wang et al., 2006¢; 2007c;
Caietal., 2011)

1—Quaternary systems; 2—Lower Carboniferous volcanics; 3—Middle Devonian sedimentary rocks and volcanics; 4—Silurian gneiss; 5—Protero-

zoic?—Ordovician schists and gneiss; 6—Upper Cambrian-Middle Ordovician metasediment-volcanics; 7—Granites; 8—Fault; 9—Geological

boundary; 10—Terrane number: | —Altayshan terrane; Il —NW Altayshan terrane; Il —Central Altayshan terrane; IV—Qiongkuer-Abagong ter-
rane; V—Erqis terrane; VI—Perkin-Ertai terrane; 11—Pegmatite district and number: (D—Qinghe pegmatite district;
(2—Keketuohai pegmatite district; @—Kuwei-Jiebiete pegmatite district; @—Kelumute-Jideke pegmatite district; ©—Kalaeerqisi
pegmatite district; ©—Dakalasu-Kekexier pegmatite district; (7—Xiaokalasu-Qiebielin pegmatite district;

(8®—Hailiutan-Yeliuman pegmatite district; (9—Jiamanhaba pegmatite district
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a. Zoned beryllium deposits; b. Symmetrical zoned lithium deposits; c. Asymmetrical zoned lithium deposits; d. Layered lithium deposits
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Fig. 4 Internal structural zonation for the complex REL pegmatite, a case of the Koktokay No. 3 pegmatite
(modified after Zou et al., 1986; 2006)

a. Sketch map of horizontal section of the Koktokay No. 3 pegmatite; b. Sketch map of three dimensional and vertical section of

the Koktokay No. 3 pegmatite

1—Border zone; 2—Zone 1, graphic pegmatite zone; 3—Zone Il ,:saccharoidal albite zone; 4—Zone I, blocky microcline zone; 5—Zone IV,

muscovite—quartz zone; 6—Zone V, cleavelandite—spodumene zone; 7—Zone VI, quartz—spodumene zone; 8—Zone VI, muscovite—thinly

bladed albite zone; 9—Zone VI, lepidolite-thinly bladed albite zone; 10—Zone IX, blocky quartz and microcline core;

11—Geological boundary; 12—Contour
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Fig. 5 Formation times of the REL pegmatites in the Chinese Altay

The studied REL pegmatites are Jiamanhaba Be pegmatite (Ren et al.,2011; Lt et al., 2018), Yeliuman Be pegmatite (Ren et al., 2011), Akebasitawu

Be pegmatite (Ren et al., 2011), Qiebielin Be pegmatite (Ren et al., 2011; Lii et al., 2018), Xiaokalasu Li pegmatite (Wang et al., 2003; Zhou et al.,
2018), Weizigou Be pegmatite (Zhou et al., 2018), Dakalasu Be pegmatite (Wang et al., 2003; Ren et al., 2011; Zhou et al., 2018), Hulugong Be

pegmatite (Ren et al., 2011), Azubai Be pegmatite (Wang et al., 2000), Husite Be pegmatite (Ren et al., 2011; Zhou et al., 2018), Qunkuer Be pegma-
tite (Ren et al., 2011; Zhou et al., 2018) and Li pegmatite (Ren et al., 2011), Kelumute Li pegmatite (Ren et al., 2011; Lii et al., 2012), Asikaerte Be
pegmatite (Wang et al., 2015), Koktokay No.3 pegmatite (Zou et al., 1986; Chen et al., 2000; Wang et al., 2007; Zhou et al., 2015b), complex REL
pegmatite (Ren et al., 2011) and Be pegmatite (Wang et al., 2007), Bulukete Be pegmatite (Ren et al., 2011), Talate complex REL pegmatite

(Lii et al., 2018; Zhou et al., 2018), Amulagong complex REL pegmatite (Lii et al., 2018) and Tiemulete Be pegmatite (Lii et al., 2018)

The dating methods are zircon U-Pb, columbite-group mineral U-Pb, uranmicroclite U-Pb, molybdenite Re-Os and muscovite Ar-Ar, respectively
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