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Abstract Rare metals such as lithium and beryllium are strategic resources, and the supply risk in beryllium resource is higher
than lithium for China. The Altai Orogen, Xinjiang, is the largest pegmatite province and mineral resource base for Be and other rare
metals in our country. However, it is urgent to seek increasing reserves of resources because of the closure of many existing mines due
to long-term mining and resource exhaustion. Besides, previous exploration, study and utilization of rare metal resources in the Altai
Orogen were mainly limited to the Central Altai terrane, while the resource potential in other areas was less concerned. Several beryl-
rich pegmatites in Chonghur area in the Qiongkur terrane have been identified by the authors after long term field works, and the typical
one was chosen to study on whole rock rare metal content, chronology and mineralogy, aim to evaluate the Be ore-forming potential in
pegmatites from the Chonghur area. Results show that monazite grains yield a weighted mean age of 250.5 + 3. 6Ma, indicating the
formation of pegmatite in the end of Permian to the Early Triassic coeval with many other rare metal pegmatites in the Chinese Altai.
Beryls are rich in alkali metals such as Cs Na and Li, with high enrichment levels equal to the beryl from the Koktokay No. 3
pegmatite, indicating a high degree of differentiation and evolution of the pegmatite-forming melt after emplacement. Combined with the
consistent isotope composition of the studied pegmatite with the Late Triassic medium-superlarge rare metal ore deposits, the pegmatite
is believed to meet the source and differentiation requirements for significant mineralization. Be mineralization was mainly developed in
the quartz-muscovite zone of the pegmatite, with high BeO grades of 0. 321% ~0.999% and average grade of 0. 590% . The inferred
BeO resource of the pegmatite reach to a medium scale at least after a preliminary calculation. With consideration of other Be-rich
pegmatites juxtaposed with the studied pegmatite, a large scale Be ore deposit is expected to form in the Chonghur area in the Chinese
Altai.

Key words Beryl; Pegmatite; Medium-large scale Be ore deposit; Chonghur; Altai
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Blh e B R BN, HhETHEERAE Cs Nafe Li B AN, LG EAREXDTTIHE 3 T 50 EREHEERT,
AR EBERBAEER T G ESF R, WM, EFLNAREEFFRGEHEELALH =BT RERA L BT K
— e FALF LR, T RAB S BRI AR R B o F g A AR B A R R G &, PR E T Be RA 2 EAK
A EGE-GEFEME R L P BeO 125K 0.321% ~0.999% ,F3 0.590% , #1355, %45 & 2 49 BeO #H#1 4% & &
TR AHLAE  H R B R AR B K6 % & Be AL dh 8, £ H IR PR REE R AR 5 B B &R KA Be &R H S,

XK i#iF GALG RS B P RAMT R, TR TR A

hEESES P588.131; P597.3; P618.72

Wi 4 B 2 b = RIS R4 B M i R (R LA ek
YRR A 4 )R R B LA B AR L A B
BESBITERAMA &B (BB RANMZERE, 2006) , i
ke, URE” (FRAE A6+ ARG 50 07 2 — R A &8
B Z2 R AN 2350y S PR DGR 7 (TR W 45,2019 ), 4k 1T
IR TR & 308 . 8 (Be) BJF F =LK TH
W AR TR, B oG HUR | T v AR B S
1. (Taylor et al. , 2003) , HyF= S EEHF Tolk Misshi K H
Bi7 L S FL A Rl 2 it 5 (kW SR 24408 ( USGS, 2022)
RN Bk R R | = 2l B 4 R [ 1 B
TR A % W S B PE IR 2 — (Foley, 2017) , & WL FE 2 4
AT, FRIE A 9 IR A B B R e i R BRI,
SR HE R 25352 70% ( Gulley et al. , 2018) , P L
PEAFAEER AR . SR, B RTSTHRA 48 1Y & 5 N B 9T &
e FEE P EE R IR b MRS AR A 4R B G E

AR A A 28 BRI IR T 43y ok LA A 48
HE T AR ARA T B A T YR T R B R A e ik
R(Gehl%, 2022) , REMBE REBIERT, A6 Z, M1
PSR AT = M 2 B R R, 32 2 DU A B K Ll A
F AL A BN R A RNR Z, B T oA 7R I
S R AT (RS, 2017) , IR, 7E PO R B S fi
e BT R R B RS AR IR R 25 A e AR 15 35 R A
TR E RS0 11 (265, 2017) , B2k EY
R EE P T b, P T AT TR R A R
B R R Ll A RV, 38 4 A DL G i A TR A
REBEE LT Y, A THEW A BeO fif L 10 J7 t(Li e
al. , 2015; AR R AFNZERE , 2006) , 35 58 bl /R F 2 6 [ I
B 7= X 22—, 0 i 6 3 S i E 5 G BeO %
W 6 T t(AR R ARIZEIRE | 2006) , i b i B 4
TR T EE TR, R O T kA2
WA AR, P B G 48 BEIR T ARG . i LA
RV R T 1 I A 3R B8 i 7, DA B A 2R RN 4
R A R LA RN 5 kA R A e B, S EB0R
Z.

KA , BT S R 286 4 4 8 B ik o A o IR T &
FE R IR T BRI JR 2 R AT 61 2204 0 — |, 1 e &6 1 3%
IR ] R 28 M R H R A & B — S8/ N BB BR ANk o5, 3
3R BB TEBE IR AR T - JR— A I A R BT K
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52, FAITE T8 7R HOO A O IR 73 S AL P 3k
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1.1 X
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2007)

AU /R ZE 057 T 20 1L W6 -1 /R FR W L DAL, 28 vk A2
B 7 R 272 K LA (Windley et al. , 2002) FlIE B -
T4 WL X BE S AL X E (W5, 20015 B IEAT S,
2015; ZE4E1E%, 2016) .
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1993 ; Windley et al. , 2002) , £ 5 5 A7 16 H Bl /R 22 k&
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HAEARBT R RAE b ik (181 1) o b 2 2 50 -5 R B4
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PR B = BEAE %) 5 %5 (Windley er al. , 2002; Wang et al. |
2006, 2009a, 2014, Sun et al. , 2008 ; Cai et al. , 2011a, b;
Zhang et al. , 2017; T¥%%, 2010; D 8%, 2015) , BLSh,
H AR A AR XA R BR (XISCEL, 20145 BRA W7 AE,
2017) . REEpy i AENRTRA &JE R A EEIR T A& b
(Wang et al. , 2007; Lii et al. , 2012; Zhang et al. , 2016;
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B TR Ze 5 i [ (35 Windley et al. , 2002 Lii et al. , 2021)

I AP /R et T -rhBT /R 2 e 5 TIL- 02 < st ; IV - Pl BT/ 2 s
Geological sketch map of the Chinese Altai (modified after Windley et al. , 2002 ; Lii et al. , 2021)

Fig. 1

I -North Altai domain; II -Central Altai Domain; II-Qiongkuer domain; IV-South Altai domain
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2 o E B R 4 P DX I (A B A XML R, 1966 D)

Fig. 2 Geological map of the Chonghur area in Chinese Altai
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Fig. 3 Outcrop and internal mineral assemblage of the Saerjiake No. 1 pegmatite in Chonghur area

(a) local geological occurrence of pegmatite; (b-e) size and occurrence of beryl; (f) quartz and cleavelandite; occurrences of spodumene (g) and

lepidolite (h) ; occurrences of coarse schorl (i) and skeletal apatite (j). Ab-albite, Ap-apatite, Brl-beryl, Elb-elbaite, Lpd-lepidolite, Mcc-

microcline, Ms-muscovite, Spd-spodumene, Qz-quartz, Srl-schorl
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WAL 205 ZE47 BT o055 R0 50s BEAE 5, iR ab 3



3324 Acta Petrologica Sinica %45 #2023, 39(11)

K4 oh-P/RBERINSE 15 i AR A A s A1 1Y
R BRI
Fig.4 BSE imaging features of the representative dating

monazite from the Saerjiaka No. 1 pegmatite in Chonghuer
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107° ~412 x 10 %) F1 Cs (80.2 x 10 ™° ~486 x 10~°) &4, LA
KRRt 2 A AR L 8K 19 Rb (14.4 x 107° ~ 640 x
107°) \Nb(0.61 x10™° ~35.2 x 10 ™) 1 Ta(1.08 x 10 ~° ~
20x 107°) (£ 1), 6 LA F 5 X R 1 BeO & & N
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W& (300 282Ma F1 421 Ma ) R 1Y 4F 838 A (60% ) ,

http : //www. ysxb. ac. cn

K5 wP/R BRI s 15 fh A s A1 U-Ph 4R 1%
FIPE (a) R Ph/ = U AT 47 (b)

Fig. 5 Concordant diagram of U-Pb age (a) and **Ph/**U
weighted mean age (b) of monazite from the Saerjiaka No. 1

pegmatite in Chonghuer
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(11.98% ~12.68% ) LA K AR Cs,0(0.44% ~1.08% ) (&
6a-d HE (8 DRI 55 35 3) o K@ FIFL S AE A X AR
D04k 7 EL B g RN I JiCR HLAE 52 19 BSE FEAE , B4 1 HA AR
SR B Si0, (62.13% ~ 63.81% ) Fl BeO ( 10.50% ~
11.54% ) AR B Cs,0(3.03% ~5.33% ) (K 6a, b, d
AR Y K 8 XS 55 3 3) o HiAth BSE S22 A T Lk —
PSR X, B &S R Si0, \BeO il Cs,0, Uik
Ah, R AR &k B Na,O (1.06% ~ 1.86% ) | Li,0
(0.56% ~1.39% ) Fl FeO* (4x%%,0.05% ~ 0. 64% ) #H %t 5
AWK (F3) . BeO . Na,0.Li,0 Fl Cs,0 & 25 {L 5%
KRBT B4 @5 Be NRIFEE R E R, THUHRIGER R
IR BT EAT A B A T 5 (B 6a, d) RIS LI 3 AR
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R1 MPRERNE | SHEREFREMHFNRELEBRE( x107°)
Table 1  Rare metal contents of different zones of the Saerjiake No. I pegmatite in Chonghuer ( x 107°)
FEdh T S-22-Bl S-22-B2 S-22-B8 S-22-B9 S-22-D1 S-22-D2 S-22-D3
ok MR A - B B
Li 113 412 213 206 131 97 244
Be 109 3226 2826 2256 1710 1154 3597
Rb 286 155 14.4 226 640 66. 1 436
Cs 88.8 486 83.8 80.2 201 112 179
Nb 56 18.5 1. 39 35.2 0.61 8. 15 1.46
Ta 42.2 17.5 1.51 21 1. 08 2.9 2.94
w 1. 87 1.11 1.20 5.16 0.671 1.94 1. 19
Sn 0.439 0.245 0.077 1.01 0.016 0.112 0. 068
F2 MPRERME | SHEREMWESR U-Pb FRMXER
Table 2 U-Pb dating results of monazite from the Saerjiaka No. 1 pegmatite in Chonghuer
HE(x107%) Ratios Ages(Ma)
Spot No. Concord.
Ph Th U Wpp2Sy 1o 2°pp2¥U 1o TPy U 1o Mpy/y o
S-Mnz-1 1007 104183 815 0.2762 0.0180 0. 0400 0.0011 248 14.3 253 6.8 97 %
S-Mnz-2 1234 71121 12735 0.2771 0. 0083 0. 0389 0. 0009 248 6.6 246 5.5 99%
S-Mnz-3 902 51182 9274 0.2818 0. 0090 0. 0397 0. 0009 252 7.1 251 5.9 99%
S-Mnz4 1257 73647 12147 0.3157 0. 0093 0. 0401 0. 0009 279 7.2 253 5.6 90%
S-Mnz-5 1056 67762 8718 0.2758 0. 0090 0.0392 0. 0009 247 7.2 248 5.8 99%
S-Mnz-6 1276 65592 15389 0.2823 0. 0086 0. 0387 0. 0009 253 6.8 245 5.8 96%
S-Mnz-7 1711 143409 5328 0.2839 0. 0090 0. 0404 0. 0009 254 7.1 256 5.9 99%
S-Mnz-8 1164 65699 12294 0. 2985 0. 0088 0.0398 0. 0009 265 6.9 252 5.4 90%
S-Mnz-9 1202 70805 11790 0.2818 0.0103 0.0397 0.0011 252 8.1 251 6.9 99%
S-Mnz-10 1368 77641 14039 0.2873 0.0127 0. 0398 0.0013 256 10.0 252 8.3 98%
S-Mnz-11 1469 90822 11937 0.2895 0.0143 0. 0397 0.0015 258 11.3 251 9.1 97%
S-Mnz-12 1311 79422 12244 0.2701 0.0125 0.0389 0.0018 243 10.0 246 11.2 98%
S-Mnz-13 1237 72091 12306 0. 2850 0.0162 0.0392 0. 0020 255 12. 8 248 12.2 97 %
S-Mnz-14 1525 103427 11435 0.3031 0. 0206 0.0410 0.0018 269 16.0 259 11.9 96%
S-Mnz-15 1327 87816 9556 0.5131 0.0291 0. 0448 0. 0027 421 19.5 282 16.6 60%

ME, &8 AR A NS A (E 6c) B H G N
AS1H. Cs,0 Fi( > 1. 0% ) BAK, WL AR 1 284 6 AR AN
BATE L TS B B R AN [E] 5 BE A A A XSk A Y
Cs,0 B BARbE K, J2 512 BSE 14 5% B A8 1k Y o 5 5 [
(El6d), WE 6a, b1 d Hill s s, 520 X EEA &
B Cs,0 & (3.31% ~5.14% ) , )R Z N Cs,0 7 2t B %
(0.44% ~0.91% ) , JRFv] WL IKIRZ5 40 & B4 D FE 5w
itz 1 (F6d) 3 Hui# HAFH &M Cs,0 & (WHE
6b Al d H ), 2 W R BCIR 25 A 0 g R A T AR S TR
T,

4 g

HlC £ & Be 87 KA 112 F ( Grew and
Hazen, 2014) , f5fi A 0y Be B W2 BIAR % 5, MIA
&, & Li-Cs-Ta( LCT) BYH A EL S Nb-Y-F(NYF) EA 5m

SR BT AR (Cerny, 2002) o JTAF | [H 92 AR

BV LCT fhdtcah 2 T 280 Be BBTH™ ), 7575 10107
WAEFRTE R A Be 04 19 B 223542 (Rao et al. , 2014,
2015, 2017) o R /R 78 B TR A T 1 A i 5 Y Be
W77 X H Be B A1 Wy AR AR5, DLSRAE A R Oy B, HoA
G AN 4 R DR A Th bR R H (ABR A
MZERE, 2006) . C A WFFER I, ke £ 746 o o 4
fn EEZPE T Be B d A VAR BE AR 10 AR B (I AST =
Al ,/(Ca+Na+K), ) (Evensen et al. , 1999; Evensen and
London, 2002; London, 2015) , Xt 53 [ P B S FE A 5
HREGHRGIT R, B AR EN2E T Be &
205 x 10 ¢, F AR AL K 36 x 10 ~° (London, 2015) . IR &#
AL Be & BECR 35 x 10 7, {HAH EE Be #RAKAY I
HFEFE (2.1 x10°°) FTELY 17 50 B 4, 2555 BeO T
AP A 0. 096% (X1 Be 7 1k 346 x 107°) , W i 257 48
165 i,

41 IR Be BA-ROBIZ

AT WETELR W WU IR S 4 ) Be 5 4R AT Y
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Ko mF/RBR RN 15 S A 2 A1 Y BSE JRUGCRHIE R4 J8 7 3% 1 414

(a) BFE A MG A BSE FHAE; (b) & F TIHEAGA A T IR BCREH A 5 (o) JRA G A B iR A WA 4 (d) 38 s 2R
P BCIR 453 A7 BSE RPAIE 5 1] o B8] REL R &S 5 Dl s 8 2 5 1 Cs, O B A . ARG A v Cs(e) A Na(f) BYE 534 . Ghn-FER A1
Fig. 6 BSE imaging features and alkali metal mapping of beryls from the Saerjiake No. 1 pegmatite in Chonghur

(a) mosaic BSE of beryl; (b) reticular beryl in primary beryl; (c¢) gahnite inclusion in primary beryl; (d) mosaic and reticular BSE imaging of

beryl; images showing the representative location; number and Cs,O content for analytical spot. Content distributions of Cs (e) and Na (f) in

different beryl phases. Ghn-gahnite

WAEZERNEK, WiE L, FRELR B ERZ WS A
i DA S P ME— SR AT BT A B K HY Be BRI TG 3 5
fiko SHATEHP-VE R AR i L P e R R A 4R
WS EAHER I, — & R H A &m0 7= 4 5k Li F
Ta(Nb) , B E AR EFBI/RER, R RS W P EA ER
TURCH TR, BEYMMPRBRENTHA £BT KR
EARF R R R ST, 45 50 R B R 28 /077 7 U 0 (R 4%
4 TR CALRRE @) M S A AR R (R
4 BUA T I =& 20 (Li et al. , 2012, 2018, 20215 &
IEATEE, 20155 TKIESE, 2019) o AR A A7 4 )8 IR
HB R T 40 HE [ 2R (B 7) , 32 BUR IX DL A AR
BRI ML) TR 5 KON T AR -7 R G RN R 1
WA AT o B e B, bR 25 5 R B I /R 28 AR U
X - HAT Be WY B, AT A8 55 8 58 BT /R 28 15 S Bl 2% 5 9K
IR A Pk S R R R K LA O Ah BTR 48
AFIEH R S At o R E 225 R L g Je
A S S IR A A /N Be-Nb-Ta
+ Li R, WoRh &S0 HE [ R, &, (1) A BB
AR A FEE R +4.5 ~ +8 A 1.09 ~0.86Ga; B4
R A4 A T R R 3 5 3 1 R R, e (1)
HEENT +6 ~ +10 M _HrBoE =i 0. 86 ~0. 63Ga( Li

et al. , 2018,2021) ; 5 iR A A, =& LM AT
T REH T EBRMTA LB IR, nl v $6i% 3 %
Jik AT ACRE 112 5 ik BT #E FE B 40798 SRR 55 Be 004 5
#(Lii et al., 2012; Tang et al., 2021; [ &1 & 15K %,
2011) , HUARXT & 400 Hf [ RA K, B ey, (1) il /N T
+2 M BB AR R T 1. 09Ga, ASIRBFSE RT3 I i) o
IR b A T R E] S 250. 5 3. 6Ma( 181 5) B T & 4K
MR =B, AT BT IR 22 95 08 JK SRl S
TR B B, WU TR AR S e UR A 0T A e AR 3L T 2% 44 (L
et al. , 2021) , FPEIR AR & A K WA AE R KA Y
T, AT 20 L iR R S AR . AR AL A, A A
Be " 2 2R EEEMW Be B REHZ —, DEH
Spormountain AR AR,y AR ACH 3] 4 3502 2K R 4b R
T Z b A B BE DR T v ) L 25 00 S5 P e O vk
A FEVRFEB AT OO TG ER | T A 12 i A e ) B o B
o Be A $2 4L T W AR, TR A A L AL R 4k
e (1) A B BeAE AR IS 23 0 0. 32 ~ + 1.52 1 1.30 ~
1. 18Ga( Lii et al. , 2021) , B E AR T HAbwg — S F R =
EMWRAER LRSS % =& AR A R
PLRAAET AL (B 7) , R oh-F IR di i B4 Be iR
ONINEY/)r e SN
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Table 4  Mineralization type, size and age of typical rare metal pegmatites in the Chinese Altay

X Jik A/ B 5 WA FA 4EH#% (Ma) FEAET HiR IR
PZIBHIEIN QBLO02 Be-Nb-Ta N 402 £5.5 1 Lii et al. , 2018
Jim g JMHB02 Be-Nb-Ta JNFY 394.8 +4.0 1 Lii et al. , 2018
SEHIR TKTO1 Li-Be-Nb-Ta I 385.9+3.5 1 Lii et al. , 2018
BIARPLE AMLGO1 Li-Be-Nb-Ta N 358.3+4.6 1 Lii et al. , 2018
i g 1 HB08-6 Be-Nb-Ta /N 260.4 £4.0 1 Lii et al. , 2021
PN Z 00N No. 1 Be-Nb-Ta rfiy 258.0+3.8 1 Lii et al. , 2021
R EVN SEJKO1 Be-Li-Nb-Ta hoR® 250.5£3.6 2 ARUMTT
B e LT BRJO8-10 Be /NI 249.7 +0.7 1 fEFE2E4E, 2011
iy B ey ALT10-1 Be-Nb-Ta JNH 246.8 +1.2 1 fEEZA, 2011
FeEE FHO8-8 Be-Nb-Ta I 244.3 1.1 1 fE5 3845, 2011
PIEHIE N BRJ08-7 Be INTY 240.5 +1. 4 1 fEFE2E4E, 2011
Fl 5 AR No. 112 Li-Be-Nb-Ta o 238 ~210 1 Lii et al. , 2012
PERPLE No. 650 Li-Be-Nb-Ta R 211 ~228 1 585, 2015
aq; No. 805, 806, 807 Li KA 216 ~223 1 504, 2015
[Ei RS No. 3 Be-Li-Ta-Nb-Cs izl it 220 ~ 198 1,3 Wang et al. , 2007 ;Che et al. , 2015
B S IR AKG06 Be-Mo ki 220.6 +1.6 1 XIS, 2014
[OpiERES No. 328 Be-Nb-Ta INFY 215.6 +0.9 1 JHRAR, 2015
FEARTIF JMK10-2 Be-Nb-Ta-Cs /N 212.2 1.7 1 EF2E4E, 2011
TEI% QK10-2 Be-Nb-Ta /N 206.8 1.6 1 L3R4, 2011
P 4L FE No. 528 Be-Nb-Ta I 201.0+1.3 1 JAXAG, 2015
FEARTF JMK10-A Li-Be-Nb-Ta /N 199.1+1.0 1 SRS, 2011
Fe i HST-P Be /N 198.5+2.5 1 Zhou et al. , 2018
/NG No. 91 Li-Be-Nb-Ta rpiy 190.6 +1.2 1 fEFE2E4%, 2011
i T 24 20SKLI2-2 Be-W IR 190 =1 2 Luo et al. , 2023
AT R KP4-08-6 Li-Be-Nb-Ta I 180.7 £0.5 1 R34, 2011
% R No. LI Li-Be-Nb-Ta rpi 157.2+0.5 1 EIEMISE, 2015
L EAETT RN 1-85 47 U-Pb, 2-UE G U-Pb,3-484%5 41 U-Pb

FL7 Rl R 2 A A e i B A HE R 28 20 A
eI 3 L et al. , 2012, 2018, 2021 ;Zhang et al. | 2016 ; [%51
BERAKAE 2011 5 X1 SCEL, 2014

Fig. 7 Zircon Hf isotope compositions of the mineralized
pegmatites in Altai, Xinjiang

Data from Lii et al. , 2012, 2018, 2021 ; Zhang et al. , 2016 ; Chen
and Zhang, 2011 ; Liu, 2014

4.2 BeO BREX Be H HIHIZY
B FI MBS R B R, & 6 x 10 7° Be MY4E K T4

T4 T5% e W4 BS 45 S A RE IR B S AF A TR A 35 x 10 7°
Be 7t WA ; T 2L A B & G hE £ 4 s T L& 1Y Be T35
200 x 10°°, W 7 F 5 ik 99. 6% K 43 B 45 i ( London,
2015) . Ptk AR R E A ARG TR
BRI, SR, A A IIEAREIRE Be T LT
B, WINR B DGR h S, FEZ T
FE R 5 | 2 ) 234 49 10 BT ( Evensen and London, 2002) , 52 A
WAL T —E (L 75% ) W B e e, &% Pl
VI EHET —EK BeO( =35 x 107%) [HIXHE A M A H
BeO 3 X LAk 2] Toll iy, dnin 2 v B B 2 R A%
& G A A, HoCgal T g A aR AR s B/ B
Hoagb . M ASI 2R HLHINAS T, Z LT 2 Be & 46
FNERA: A7 i ) B B 3% 42 ( Evensen and London, 2002), —
J7 T, Be TE & G4 A B S m K P X BT R B S )
AWRAHAE, B E KA A RET YR A, Be STTEFL
WO, A -1 o B R AT AR R AR AT 48 T (AST Dy
1.3 ~ 1. 4) 3REE  9F HLAR G AL V6 BEFRN Si MR RAAE , 78
TSRS DL T, AST Y Th i 23 35 IR BeO HOVA R JEE,
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SHEGEA M, Hit FEESE AR EAR R AR EH
BEF I B (BRI ASL30) Z i, WAR &5 T Be 7R AR
ASI T CAn A R TR IREE ) 1) 5 45 F (Gl i i
FHRIEARSZEL, London, 2014) , T 4R AR R ASI A,
LA BeO WM EEREACINT M o BR/RINTE 01 546 fA M
WA FEBR LCT(8 Li-Cs-Ta) £ i BT, WA &
R Rt B B A (ASE > 1. 1), %k 325 SC 5 R
(25% ~30% ) AR KA (20% ~25% ) FIA BE-11 = B
(30% ~35% ) 2H B, AT P77 £ 2098 MARH A A
e DRI 2 B A R, BT AR B I 4 A 2k ( AST
AFLO~1.1), HXWAEHWLE MG, RARR LR
R TT, L H REN A =B (ASLZ2H 1.3)
TR B LA Y- AR BUIS , 5R A M (A S 78 e
UG R JE R T A2 oA - A (3% ~5% ) FilA 35
i (5% ~10% ) , TEXIIRR A MR Y Be F B E X4
gl Fg FHL AR G R4 AR S T ik — A B AR AR A A
H =t =R B GG Y,

SR L R IR RS IR, AST M 1,05 36 i &
1.24 ,BeO AR EEM 1118 x 10 *HE[E = 289 x 10 ~° ( Evensen
et al. , 1999) XL KL 75% (1) BeO BT T, 1tk
G, UG A ST 2 W, 76 A LR R 2% A4 F AR Be 3 BE 90 1
H,Be HXHRHCAT (Any) BT = RERM AR, TFER Be F
JE CGRRIGAE A ) BkE R, Be XTRT A G ST 1 2
INAFHZS M (Evensen and London, 2002) , AR W] £ 3 5
Tk A 3- 1 s B g VR K Be 9 R BT 2 —, Hoh i
HIE AR A Be BT & RIAEFAL, 201K TF 60 x
107°.50 x 10 S F1 10 x 10 ¢ (JHAL R, 2013; JF 22 F ok %
2018) , HHk, X F ik = HAh & Be ¥y M &R A A 5 A ok
Uk, A Be & i ERZ T AR,

4.3 BRNSFIT Be HU ML

BRIy SI A A UE R A TR N i 2
R IA A 78 5 5 5 T 3 it 43 B9 45 & ( Trueman and Cerny,
1982) JHASATRE (Webster et al. , 1997 ; 5K#5, 2001) #Hllf
BL AR ( Thomas and Davidson, 2016 ) A1 4H 43 77 AR 4l 1k
( constitutional zoning refine, London, 2018) LEA ML E 4
Wi a)m, BT RZ 5 — W, AR X 2 E
AL (JEHAR ST =R o SR, A6 5 B 3 7057 T i A
Y FESEAEAL AT f o 118 2 (8] 203 2 % WS 5 R R0, X 26
T E AR AR > e B, AR R AR ALIS 2 S
ik = BRI FHL A ES 5317, AT 14 53 AR 6L 2R 19 R 42
AL, i a B IRAR CLETS 19 23 Sl TR X T 4 s w4
AR H R (E XA e A R IR R I R, e, i
PO BEEARFTPG B O L P A s Li A6 b s X
AR NI AW A5 d s R 2 Kk, S LR A7 i
SR SRR E RN GTRR ; 107 BT /R ZE 4 H R 2 KB R AR, L
WRTATHEI 3 5k, LU RURLC IR 9 A~ P EBE5 #4417 o

TN, R G B o SR S B2, il vl $t
1 3 SRR AR BN EA LA 5, Hp IR0 A 4
JEUHJE L, RATRER T, B b4 % Li,0 & AN
0.365% (AR R AFNZERE B | 2006 ) , % T 48 A3 1 F1 45 & v
FE 5 (1% 154 ,Maneta e al. , 2015) |, TG 150 S5/ 15
Li 7EV VIRV s 4 (Li, 0 & 40 315 0.95% ,1.28% ,
2.57% ) (AR RAFIZER B, 2006) , 4k 0",

TR R U S Tl R B 4 A, Be i
109 x 100, R EIB AT AT T8 43 as e,
AN s A N Al BR BB A s B
AR AST Y (R 3th) , RPAERKEMNE LEET &
5o DA A R B, KA s R A S i S Beo B
AR O M (E 8a) , RIATT & MR & R B e, T
SHEAFMERBN T EAEESKEN SR EERTEHAX,
R A A PR AR AR R = (K 8a) , i
& Cs, 0 Frim  FEATR R TV A 015 3 Sk AT Cs
K- 8b) R T F R, 97 kAF N Be & &5
IR 1154 x10°° ~3597 x 10 %, BeAb, B b i S 47 A
WK, EHFEHNC AW A TG AREER BT
20cm( B 3b) , M E Be MR EEE, A FEIERT A
Be-H B 5 HAAE AT WA 9 (50% ~60% ) (1
=B (25% ~30% ) T AT (5% ~10% ) LA K @l 40 8 0K A0
(1% 2247 ) Be & EARF AR, BRI 01 S i A
¥ = B R B BeO &N 0.321% ~ 0.999% , -3
0.590% , #3 Tl G 0. 096% , H& MGZLE AT 5 4k 25%
~30% LB, 4k BeO FH4 & 0. 15% ~0. 18% , %1
Ji A s 4 B 890m ( T AL P ) SR B 6m , [6] T ZE
i 290m (KM 1/3) , AR KT A A L 2. 7¢/cm’
THE Z KR BeO BHIFTUAG fif 1S4 6272 ~ 75261, A15RAX
PRS- 5 BRI LU AN BeO 23480, I kA b 1 -
H 2= BEE5H4  BeO BHIFTUAL it 52 4027 ~ 14619t 355
TR BB 02 ST A 45 4 10 i o 00 8 L o 4%
JAAR By 425 & e R IR} 2 ek ELAT PR 43y 1 A A T
HEZ, AUITRE BeO BHHiK AR F 4 9-H = #417,
EF KPR i . BARAE T 1 Bk G VR K B SRR
Wt EITB R XSUR 2 4 kIR R R 1 88, 88 3k B R o
SO, H MR, 0 S X B AR 9 A L R
XIF Y BeO figm BT, 324l F H B4k, Jeri i i &
TAE(GHIRAEE /R HIR X HTT R, 1966) fEAN T fit i e N
I ALAFAE B BT, BeO A Fh LB ™ F AR A

FARTT A FCI 3 S kAR Be i A5 &R FRE BT,
{EF/RZEIA (1 Be BERAERAIAER W, BR T AR
H 8 PSR4 A I 7R I KB Be W7, 7E R BT /R Z K
FE-HEPE— i [FIRE I B8 2 45 5 g i A O A ik, i L A
HREZEBUEAT-H =B R BR & B0 18
T1o BRZEAG A A Y Be B 4R ALH 13 72 5 A I A 4 S Tk
& BRI SR H L A TR T BBk A A TR X 3R AR R B
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K8 BN vE A A A AT BeO ST )8 & i (a) il Na,0 5 Cs, 0 S HAHKK (b)

] AL 3 5 PR ERAE AR 25 R XL (2013)

Fig. 8 Correlation of BeO with alkali metals (a) and the Na,O vs. Cs,0 contents (b) of beryls from the Saerjiake pegmatite

The beryl composition of the Koktokay No. 3 pegmatite refers to Zhou (2013)

FEBRGE A e i A R AT PRI S TEE A — 7 1]

5 5B

(1) BT 7R 28 vl JR A5 A AU s 0 U-Ph 4FE 3 R 250.5 =
3. 6Ma, T B4 AW = = Sa B,

Q) HRAEP RS ALLE Cs Na FI Li 504 )8 i
fif, B & £ SR AT G 3 SR, ERE A A ¥R
PRG T st Ah Z s AR SM==5
T T KBRS &R0 R — B0 R 3R 4 B, 2 B HL A5 i~
YAl

(3) WP IR A A Be B 2L ARG 0E-H BBk
Fyas o, Hod () BeO & & ik 0.321% ~ 0.999% , F ¥y
0.590% , ¥, %Al A 1Y BeO fifi it 35 v REUHILESL, %
JEE XA AT s B i TR A A e B AR TE R
K Be W R T1,

gt ROAT R R A [ 5 S S SO R
PR BN R 2] 2 B R R A T D S i 7 v 4
LRSS AT B, B R TR B A SRR G B L
P9 A7 4 o i A P iR L )
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