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Fig. 2 Generalized geological map of the Cuonadong Dome
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Fig 4 Photos of syntectonic deformed granitic pegmatite in the middle part of the Cuonadong Dome
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Fig. 5 Cathodoluminescence ( CL) images and concordia diagram of zircons from granitic pegmatite in the Cuonadong Dome
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Fig. 6 The spider diagrams of rare elements(A) and chondrite-normalized REE patterns (B) of granitic pegmatite in the Cuonadong Dome



21

X

IS8

=

HL B FEH

&
=
Q
i
#
®
9
Y
%
&
=
R
=
i
24
i
=
R
&
1
it

K43 0°C¢ \ \ L£000 "0 S0S00 0 61100 " L61€0 0 €6€00 0 86510 "0 10°0 09 "LOYCE 10 '0Cy L1Td-L0€9d
€e S 9¢ 6°¢ll 0°¢IT 1000 0 §2TS00 0 90200 * 099¢€0 "0 LST00 0 8€0S0 0 10°0 98 "18¢El 80 791 912d-L0g9d
€e 8 9¢ 0°0ST 6 79T €1000 0 02500 0 TST00 069¢€0 "0 8€€00 0 0S1S0 0 200 86 '9TS8I1 8¢S Ty S1cd-L0g9d
e [°¢¢ \ \ 11000 "0 1€500 0 65100 " 91¢€0 "0 0700 "0 89610 "0 10°0 9T "S96€1 €l cel P1Cd-L0€9d
e 9°¢¢ €961 9 °¢ST 91000 "0 20500 0 88200 ° 1LS€0 "0 €€¥00 0 CI1S0°0 10°0 60 ‘¥€0T € 8T ¢lecd-L0g9d
ve 6 9¢ 681 9891 91000 "0 €500 0 80¢00 * 00L€0 "0 L1¥00 0 610 "0 10°0 0¥ "260¢l 6€ €91 cred-Logod
€€ 0°¢e \ \ €2000 0 61500 0 #9€00 * S0€e0 0 6100 "0 6850 "0 10°0 L8 68781 88 €91 11cd-Logod
€e CLE el € e €1000 0 2S00 "0 69100 " 0€LE0 "0 18200 "0 292500 10°0 91 "€0S€T 9T "'6TC 0rcd-Logod
43 0S¢ 0°¢9 LTy 01000 "0 €500 0 <0100 ° 0S¢0 "0 SCT100 0 88910 "0 10°0 66 T8ES CLLY 60Cd-L0€9d
K43 L'vE 9°L1 ¥ ¢8l 1000 "0 90500 "0 IT100 " 8LY€0 0 LOT00 "0 6L6%0 "0 20°0 LL 08Tl 6 1C¢ 80¢Cd-L0g9d
€e 6 V¢ 6 °0S € el 11000 "0 #2500 "0 20100 - £6¥¢0 0 96000 "0 LT8Y0 0 200 0L "19901 SL 081 LOTd-L0€9d
ve 6°S¢ 029 74\ €1000 0 8€S00 0 SIT00” 965€0 "0 61100 0 ¢S8Y0 0 200 € 86V 11 9T 79T 90Td-L0€9d
e 9°LE S '9¢ 6 ¥9C 01000 "0 1€S00 0 90100 * CLLEO 'O 9¢100 "0 0S1S0 "0 10°0 0 '90C8 LT El S0cd-L0g9d
e 1°C¢ \ \ 80000 "0 60500 0 $6000 ° S12e0 0 1€100 "0 LLSY0 "0 10°0 SL 6¥L6 SL 001 Y0Td-L0€9d
e 9°¢¢ IS 8 °LTT #1000 0 60500 "0 0€100 - 896¢€0 0 12100 0 1L0S0 "0 10°0 0 "CO0T1T 89 'S¢l €0Td-L0g9d
43 S 43 %44 LSS 90000 "0 €500 0 6,000 8S¥€0 0 06000 "0 £69%0 0 10°0 99 "TSLS T 06 20Td-L0g9d
€e S 9¢ € 96 € CLT €1000 0 S1S00 0 18100 #99¢€0 "0 L1200 0 69150 0 200 T8 'S8801 9L 691 102d-L0g9d
N gez/9d 907 N ¢ez/9d 17 o] Ad 9oz/9d ¢ o7 N gez/9d g7 o] N ¢ez/9d 1o o7 Ad goz/9d ;¢ AL n L "
(PIN) ety RN E D [y (50TX) % )

2020 4F(2)

duio(] Suopeuon)) Ay} ur new3ad dPIURIS WOIJ SUOIIIZ Jo S)NSAX 3unep qd-N | dqel

LT AI-N FHEEEHE SR

T2



22 U0 5 R R o (2)

3.3 Hf-Sr-Nd-Pb BIfiL ZEHRK

AR5 A f A FE A HETT T Se-Nd-Pb [A]
MR, g L E 4 £ 5, FEMAYRb/*Sr
AT T 15. 340 ~ 147. 407 2 Ja],% Sr/% Sr H A
F0.753798 ~0. 766865 2 [8]; Sr [Fl{v ZE w4 HAH A
PR AR SR i, (7 Se/% Sr) A T 0. 696308 ~
0.751604 Z [a] , FEAEFF 0. 712449 ~0. 751604 2.
B8], Sm/"™ Nd A A F 0. 1555 ~ 0.245 Z [i],
"Nd/"™Nd HAEA T 0.51025 ~0. 512051 Z [6], Nd
R R WIIRE &y, (1) A T-12.05 ~-11. 48 Z[i], *F
WE-11.75, — Fr B AR R A 1779 ~ 1825Ma Z
), 5 AR S AR Ph/ ™ Pb FUIE A T 39. 148 ~

39.171 Z 18] 7 Pb/*™ Pb LA T 15.691 ~15.73
Z A, Pb/*™ Pb LA A T 18. 722 ~ 18.904 Z [H],
TR (% Ph/*™ Ph ) A T 39. 139 ~39.366 2 [i],
(*"Pb/*®Pb) 4T 15.691 ~15.73 Z[a], (** Ph/**
Pb) 41T 18. 698 ~18. 843 Z[f],

AR TAELES A1 U-Pb R FERl B T T
Lu-Hf [FAi 2, o Hr s R WLk 6, A i B A Y
Hf [F] 47 % 9] 36 F (87 HE/'7 HE 4345 T 0. 282600 ~
0.282754 Z [a]," Lu/"" Hf 4> i T 0.000837 ~
0.001927 Z[il; e, () ST T-5.4 ~0. 1 Z[H], £
EHAES. 4 ~-1.8 Z ], F¥IE-3. 05 Ty 70 i T
1104 ~ 1448Ma Z JH]

x2 HEMEASEFSRELIETE (W) RMETE(10°) MERE

Table 2 Major(wt% ) and trace elements(10°) analysis results from granitic pegmatite in the Cuonadong Dome

RS G5 D6344-B8 D6344-B9 D6344-B10 D6344-B11 D6344-B12
Si0, 74.42 74. 16 74.38 69. 81 69. 74
TiO, 0.02 0. 06 0.02 0.02 0.02

Al, Oy 14.83 14. 87 14.58 16. 18 17. 14
Fe, 05 0.30 1. 04 0. 44 0.19 0.55
MnO 0.03 0.03 0.03 0.02 0.07
MgO 0.09 0.14 0.08 0. 05 0.10
CaO 0.34 1.45 0.49 0.15 0.85
Na, O 4.26 5.37 4.12 2.18 4.62
K,0 4.94 2.12 5.36 10.78 6.17
P, 05 0.03 0. 04 0.02 0. 05 0.10
LOI 0.73 0.70 0.43 0.52 0.63
Total 99.98 99.97 99.95 99. 94 99.98
Se 5.84 3.91 4.98 12. 50 8.05
\Y 0.88 4.07 1.09 1.07 1.78
Cr 1.07 1.28 1.40 1.07 1.47
Co 0.21 0.77 0.29 0.26 0.30
Ni 0.31 1.17 0.23 0. 60 1.43
Ga 31. 60 26.20 26. 50 20. 20 30. 80
Rb 568. 00 298. 00 581. 00 971. 00 627. 00
Sr 17.50 66. 70 29.20 63. 10 36. 00
Y 7.14 5.00 5.77 4.03 21. 60
Zr 98.32 87. 68 110. 33 105. 52 107. 68
Nb 11.50 13.20 2.50 6.12 9.93
Cs 50. 00 63. 00 61.90 89. 00 62. 50
Ba 10. 50 97.70 47.70 213.00 68. 40
Hf 3.52 2.98 3.01 2.04 3.85
Ta 1.55 2.37 0.37 1.27 2.07
Pb 60. 50 70. 10 85.20 172.00 104. 00
Th 2. 64 5.77 3.05 2.27 4. 44
U 10. 90 5.05 1.49 4.34 10. 10
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Table 3 Rare earth elements(10°) analysis results from granitic pegmatite in the Cuonadong Dome

K g5 D6344-B8 D6344-B9 D6344-B10 D6344-B11 D6344-B12
La 1.99 8.72 2.48 3.61 5.86
Ce 4.01 17. 00 4.72 7.05 12.20
Pr 0.47 1.96 0.51 0.83 1.41
Nd 1.82 7.21 1.86 3.16 5.40
Sm 0. 86 2.08 0.59 0.98 2.11
Eu 0.08 0.33 0.16 0.44 0.25
Gd 0.92 1.74 0.58 0.93 2.20
Th 0.24 0.31 0.15 0.20 0.58
Dy 1.34 1.20 0.92 0.95 3.58
Ho 0.24 0.17 0.16 0.14 0. 70
Er 0.63 0.38 0. 46 0.31 1.94
Tm 0.10 0. 06 0.09 0.05 0.39
Yb 0.61 0.33 0. 65 0.27 2.57
Lu 0. 07 0.04 0.08 0.04 0.35
Y 7.14 5.00 5.77 4.03 21. 60
SREE 13.37 41.53 13.42 18. 96 39. 53
LREE 9.23 37.30 10. 32 16. 08 27.23
HREE 4.14 4.22 3.10 2.88 12.31
LREE/HREE 2.23 8.83 3.33 5.58 2.21
Lay/Yby 2.36 19.19 2.74 9.56 1.64
3Eu 0.28 0.53 0.82 1.42 0.35
3Ce 1.02 1.01 1.03 1.00 1.04

®4 FEMMWEZEERE Nd-Sr BAURSTERER

Table 4 Nd-Sr isotope analysis results from granitic pegmatite in the Cuonadong Dome

FEfgiS  Sm[ug/g] Nd[pg/g]  Sm/'™Nd,  Nd/MNd, 20 BNA/MNA(1)  ena(0)  exg(t) Ty (Ma)
D6344-B8 0. 60 1.83 0. 1988 0. 51205 0. 000008 0. 512006 -11.47  -11.48 1779
D6344-B9 1.78 6.93 0. 1555 0.512038 0. 000008 0. 512004 11,70 -11.53 1783
D6344-B10 0.70 1.72 0. 2436 0. 512051 0. 000006 0.511997 -11.45  -11.65 1793
D6344-B11 1.10 3.08 0.215 0. 512025 0. 000007 0.511978 11,96 -12.04 1824
D6344-B12 1.99 4.91 0.245 0. 512031 0. 000006 0.511977 -11.84  -12.05 1825
FE i G Rb[ pg/g]  Sr[pe/g] 8 Rb/%0Sr §78r/%08r(20) 20 (¥ Se/%08r)

D6344-B8 896. 00 17. 60 147. 407 0. 766865 0. 000013 0. 696308

D6344-B9 372.00 70. 20 15.340 0. 758946 0. 00002 0. 751604

D6344-B10 921.00 30.90 86. 387 0. 753798 0. 000017 0. 712449

D6344-B11 1654. 00 65. 10 73.550 0. 758274 0. 000013 0. 723069

D6344-B12 624.00 38.60 46.772 0.76121 0. 000014 0. 738822

RS5 WHMBESESERS P RURSTERE

Table 5 Pb isotope analysis results from granitic pegmatite in the Cuonadong Dome

i FER SRS 25Ph/Ph +20 27ppy/ 24 +20 206y, 204, 26 (PPh/2Ph), (X7Pb/2Ph), (P®Pbh/2Ph),
Hifs D6344-B8  39.371 0. 005 15.711 0. 002 18. 904 0. 002 18. 843 15.708 39. 366
e D6344-B9  39.148 0. 005 15.721 0. 002 18.722 0. 002 18. 698 15.72 39.139
s D6344-B10  39. 157 0. 004 15. 691 0. 002 18.768 0. 002 18.762 15. 691 39.153
s D6344-B11 39.242 0. 004 15.73 0. 002 18.762 0. 002 18.753 15.73 39.241
il D6344-B12  39.203 0. 005 15.703 0. 002 18.814 0. 002 18.781 15.701 39. 198
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Table 6 Hf isotope analysis results of zircons from granitic pegmatite in the Cuonadong Dome

FE b Ay (Ma)  OYL/TTHE TOLu/'HE  TOHE/TTHE 20 Hf; sH(1)  eHf(0)  Tpyeowma
D6307-B202 34.3 0. 063998 0. 001451 0. 282686 0. 000016 0. 282685 2.3 3.03 1255
D6307-B203 32.7 0. 037620 0. 000837 0. 282610 0. 000013 0. 282610 5.0 5.72 1426
D6307-B205 34.1 0. 075207 0.001723 0. 282702 0. 000019 0. 282701 -1.8 2.47 1220
D6307-B206 34.6 0. 060305 0. 001385 0. 282659 0. 000022 0. 282658 3.3 4.01 1317
D6307-B207 33.7 0. 054016 0. 001230 0. 282657 0. 000018 0. 282656 3.4 4.08 1322
D6307-B208 32.6 0. 039030 0. 000869 0. 282668 0. 000013 0. 282668 3.0 3.66 1296
D6307-B209 34.9 0. 064563 0. 001659 0. 282686 0. 000019 0. 282685 2.3 3.03 1255
D6307-B210 33.7 0.051927 0. 001260 0. 282695 0. 000027 0. 282694 2.0 2.74 1237
D6307-B211 33.4 0. 058317 0. 001357 0. 282655 0. 000017 0. 282654 3.4 4.14 1326
D6307-B213 32.3 0. 060014 0. 001504 0. 282620 0. 000018 0. 282619 4.7 5.38 1405
D6307-B214 34.2 0. 072204 0. 001927 0. 282754 0. 000022 0. 282753 0.1 0. 64 1104
D6307-B215 33.4 0. 042823 0. 001001 0. 282600 0. 000017 0. 282600 5.4 .07 1448

TE:eHf( 1) = 10000 [ ( 7°Hf /"7Hf)-( 176 Lu /177HE) g x ( eM-1) 1/[ ( "°Hf /"7THE) gy o-(""® Lu /"77HE) gup x ( eM-1) J-11 5tpy =1

/N xInf 1 +[( THE /"7 HE) g-( 7O HE /T HE) [y /07 Lu /7 HE) o-( 7 Lu /"7 HE) py 15 tpye = 1/0 x In | 1T +[( 7 Hf /' HE)g -
CYOHE/TTHE) py 1/ C7 Tu /7 HE) - 70 Lu /T HE) py T+ G ERORIBLG BT B BLAE 9176 1E /7 HE AT Lu /17 HE R0 3 HAE S
0. 282772 F10. 0332,0. 28325 F10. 0384 ; A= 1. 867 x 10" a; (" Lu /'""Hf) = 0. 015,t = HEA%ERAER

4 g
4.1 $EBEBEHFHFRE RS RERBE
PR LU N R B A R R I DR R
IREAE R 7, H A S A8 738 1 B 2o R T 5 i
R L AR B e s B S, R AT
FEAET TIREAL K AP M R s A B S
PEAEIR (546 B TR e B AR SS ha R A
BRI KRS RIOE L, e AR 2R T T 23
~10Ma"" | B XHR OGBS IR A, AT
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HAW R AR Sr Y $EAE, I0a IR AR Al 22 8
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The early Oligocene beryl-bearing pegmatite in the Cuonadong dome,
southern Tibet: Its forming mechanism and geological significances

ZHANG Zhi', LI Guangming', ZHANG Linkui', DONG Suiliang', LIANG Wei', FU Jiangang',
HUANG Yong', CAO Huawen', XIA Xianghiao'
( Chengdu Center, China Geological Survey, Chengdu 610081, Sichuan, China)

Abstract; The large-scale tungsten-tin-beryllium mineralization was newly discovered in the Cuonadong Dome,
which is located in the east of the Tethyan Himalaya. Cuonadong Dome was divided into the upper part (the
edge) ,the middle part (the mantle) ,and the lower part (the core) by the upper and lower detachment faults. A
set of syntectonic deformed beryl-bearing granitic pegmatite was occurred in the mantle, of which the rocks were
strongly deformed. The zircon U-Pb isotopic data show that the pegmatite was formed at 33.7 +0.4 Ma (MSWD =
1.12) ,which was the Early Oligocene magmatism and obviously older than the Miocene leucogranites(20-14Ma) in
the Dome. The characteristics of the whole-rock geochemistry and isotopic geochemistry show that: (1) the Early
Oligocene granitic pegmatite is the peraluminous granitic rock with high potassium and sodium. The characteristics
of the major elements show that the granitic rocks have higher SiO, ( >69.74% ) and Al,O;( >14.58% ) ,lower
Ca0,MgO,MnO and TiO, than common granitic rocks; (2) high field strength elements ( HFSE) and large ion
lithophile elements ( LILE ) all exhibit high variation characteristics, enriching light rare earth elements and
depleting heavy rare earth elements; (3) The values of the initial Sr isotope (0.696308 ~0.751604) and the
initial Nd isotope (-11.48 ~-12.05) range between those of amphibolite and metapelites,and the values of zircon
eHf(t) are between -5.4 and 0.1 ( mainly concentrated in -5.4 ~-1.8). According to comprehensive research , the
Early Oligocene beryl-bearing pegmatite was derived from the partial melting of source consisting dominantly of
metapelites and subordinately amphibolite, which was related to the activities of the South Tibetan Detachment
System (STDS), and indicate that the primary partial melting source of the Cenozoic crustal anatexis in the
Cuonadong Dome changed from amphibolite to metapelites at the Early Oligocene. The discovery of the syntectonic
deformed beryl-bearing pegmatite reveals that the Cuonadong Dome began to form at least in the Early Oligocene.
The initial enrichment of beryllium mineralization likely occurred in the Early Oligocene, whereas the giant
enrichment occurred in the Miocene associated with Miocene leucogranites.

Key words: Cuonadong dome; pegmatite , partial melting; Tethyan Himalaya



