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Abstract: Early Cretaceous granites are widely distributed in northern Gangdise, Tibet. The Zhaduding intrusive body, which
belongs to monzogranite in lithology, is widely distributed and occurs in the form of batholith, being a typical case of the granites.
Petrogeochemically it is characterized by high SiO, (70.05%—74.97%) and KO (4.09%—5.35%), low CaO (0.93%—2.19%), TiO,
(0.22%—0.52%) and ALO; (12.81%— 14.24%). Moreover, it belongs to metaluminous or weak peraluminous (A/CNK=0.99—1.06)
high—K calc—alkaline series. The rocks are characterized by high REE content ( X REE=199.36x107°-247.91x10"°), rich LREE
relative to HREE (LREE/HREE=5.82—-6.88), and significant negative Eu anomalies (6Eu=0.30—0.45). Chondrite—normalized REE
patterns exhibit V—type with slight right—oblique feature. Trace elements show that the rocks are enriched in Rb, Th, K, Zr and Hf
and depleted in Nb, Ta, Sr, Ba, P and Ti, with average (Zr+Nb+Ce+Y) 427.63. Bulk—rock zircon saturation temperature (828—838°C)
shows that the temperature of magma formation was pretty high. The petrogeochemical characteristics show that the Zhaduding rock
body is A—type granite. The LA—ICP—MS zircon U—Pb age of 103.8+1.0Ma indicates that Zhaduding rock body was formed in late
Early Cretaceous, and is located in the post—collisional A,—type granite area in discrimination diagrams. It was formed by a certain
degree of mixing of the lithosphere mantle and the crustal partial melts, resulting from asthenosphere material upwelling in the post—
collision extensional setting.
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Fig.1 Geological sketch map of the study area (a)—Geological sketch map of tectonic units of
Gangdise (after reference [10]); (b)—Geological sketch map of the Zhaduding area

) —AMRAR AR R, B B0 R
AT HAANH AT R 25 Hp R 20 S5 b 23 v, 2 fik
WA A U AR R, 5 S A L
Je 8 AT b 2 AR B A T AR RN — o 10~
20 m, # B AL LA T g . Ak
Al LB A D AN K B iR, K53 E 82
B B2 AT A, AN [BAR A RDIR oA, K/ —
WA 7~15 e AAE, B A HIH ARG SEBE i, SRR
FRIRA A . S TUCA R 5 2 KAk
B, SRR R A A R — K L, A T
HIERLIREE R ORI , 20 P RH A (25%~
30%) K A1 (30%~38%) A1 FE(28%~30%) , 5 (0 ™
V) BN BB (5%~10%) , 1IN A1 (2%~5%), RlE
YR ESA WA RS KA BIEACIR,
AT, HA MG = BAb), A 3R 2 MRk, 2B

FEF SO PET TS R T R TR LA 4
Fas e gt

2 AR

21 FEnE

FAEF T A RAR W (R 1), LT A BIAE
HOE Si04(70.05% ~74.97% , ¥ 4 72.29% ). K.O
(4.09%~5.35%) Fl1 Na,0(3.07%~3.60%) , K.O/Na,O [,
K 1.17~1.74, 2T (Na,O+K,0) 7 1 i 15 (7.44%~
8.48%). £ TAS [KIf# (K12) b, 7UHRE 474 AL
B X, HLY4 R T Trvine 23 S48 T 19 i tE 5
G DRI 5 5 AR 5 AR, 43 o 0.93%~2.19% .
0.22%~0.52% , 22k (FeO") & £ (1.35%~3.31%) FL £
B (0.26%~1.11%) 1 5 £ SiO,—K.0 Kl fi#t (I 3—a)
e, I R AR v RS B 2R X ALOS 7

http://geochina.cgs.gov.cn H1EHLT, 2015, 42(5)



a2 5 fift e 25 - VU RRAL XURIIrF LA T A BUAE i 47 U=Ph ARACSE kAl B HEH R S 1217

R1ILMTMABEHEEETE(%) HMETRA0)RFELITRA)DHER
Table 1 Major elements (%), trace elements (10°) and REE (10°) analyses of the Zhaduding A—type granites

PG D2770-YQl  D4332-YQI  D4333-YQl  DI514-YQl  D4318-YQI  D4330-YQl  D4331-YQI
oy SRR SRAERE SRKERE KRS SREKE SRKEKE KRS
SiO, 71.68 7341 72.85 7037 7497 70.05 727
TiO, 032 0.28 03 0.47 022 0.52 0.31
ALO; 1331 13.35 13.49 14.12 12.81 1424 13.42
Fe,0; 0.66 0.48 0.41 0.58 0.18 0.49 0.43
FeO 2.19 1.64 1.93 2.68 1.19 287 1.95
MnO 0.05 0.03 0.04 0.06 0.03 0.06 0.03
MgO 1.11 0.39 0.44 0.82 0.26 0.88 0.47
CaO 1.13 0.93 13 1.93 1.13 2.19 132
Na,O 36 3.55 3.36 338 3.07 335 3.49
K,0 422 493 487 442 535 4.09 48
P,0s 0.05 0.04 0.04 0.09 0.02 0.09 0.04
VN 1.44 0.79 0.77 0.88 0.58 0.98 0.85
M 99.76 99.82 99.80 99.80 99.81 99.81 99.80
FeO" 278 3.11 2.07 32 0.85 142 3.46
Rb 198 228 218 227 156 193 248
Ba 452 388 434 404 428 307 374
Th 195 172 182 174 212 17.8 196
§] 1.44 1.76 1.82 18 1.88 1.85 3.01
K 35031.5 409254 404273 36691.7 44412 33952.3 39846.2
Ta 124 124 121 13 137 1.39 1.44
Nb 143 137 134 145 144 14.8 152
Sr 102 66.6 80.6 106 76.4 110 71
p 227 174.6 174.6 392.8 87.29 392.81 174.58
Zr 259 251 254 262 279 266 275
Hf 8.08 8.29 8.58 8.48 8.62 8.12 8.92
Ti 1900 1700 1800 2800 1300 3100 1900
La 456 452 426 386 46.6 358 459
Ce 96 104 98.2 90.2 108 86.5 106
Pr 104 112 105 9.85 115 927 114
Nd 37.1 37 363 338 38.7 32 38
Sm 7.07 7.66 72 7.34 7.87 6.8 7.86
Eu 0.93 0.85 0.9 0.99 0.79 0.99 0.87
Gd 7.19 7.35 7.16 7.29 8.17 6.6 7.82
Tb 137 1.46 1.42 151 1.64 1.34 1.54
Dy 8.17 8.3 7.99 8.6 9.41 7.59 9.04
Ho 1.68 1.65 1.59 1.75 19 1.53 1.81
Er 497 482 472 5.14 5.64 46 537
Tm 0.76 0.78 0.76 0.85 0.95 0.75 0.9
Yb 5.09 49 492 5.17 5.88 492 5.58
Lu 0.73 0.69 0.7 0.75 0.86 0.67 0.81
Y 442 49.1 482 54 592 463 572
SREE 227.06 235.86 224.96 211.84 24791 199.36 2429
LREE 197.1 20591 195.7 180.78 213.46 171.36 210.03
HREE 29.96 29.95 29.26 31.06 3445 28 32.87
LREE/HREE 6.58 6.88 6.69 5.82 6.20 6.12 6.39
(La/Yb)y 6.43 6.62 6.21 5.36 5.68 522 5.90
SEu 0.39 0.34 0.38 0.41 0.30 0.45 0.34
FIEQ) 29.68 30.65 30.28 27.18 3331 27.53 29.58
5 K (An) 5.49 4.49 6.36 92 5.41 10.49 6.45
I AFI(Ab) 30.98 30.33 2871 2891 26.18 28.68 29.84
I KA (Or) 2536 29.42 29.06 26.4 31.86 2445 28.66
1A (Di) 0 0 0 0 0.18 0 0
MIT(C) 0.85 0.55 0.39 0.44 0 0.51 0.14
”%J;J%F(Hy) 59 321 3.92 5.88 23 6.38 3.98
0.62 0.54 0.58 0.9 0.42 1 0.59
0.97 0.7 0.6 0.85 0.26 0.72 0.63
r*ffﬁ (Ap) 0.12 0.09 0.09 0.21 0.05 021 0.09
r.lﬁ (Zr) 0.05 0.05 0.05 0.05 0.06 0.05 0.06
&t 100.02 100.04 100.04 100.02 100.03 100.02 100.02

H: A /CNK = ALO./(CaO+Na,0+K.0)# /R ., Fe0™=0.9xFe,0,",

7 (12.81% ~14.24% ) i ik , A/ICNK=0.99~1.06; 7 +ICZE HH(LREE/HREE=5.82~6.88)% 5 ,(La/Yb)x=
A/CNK-A/NK Elf# (K 3-b) W, FERIEAMER - 5.22~6.62, F WA REHs 4 & 42 1M S ff AR XS 5 L, 78

S5 55 0T R G X His 1 70 2R BRORLER A3 b HE AL 70 A B UKL (18] 4—a)
22 BRI RWETERE o AR AR — 2K, 7 Bu % (8Eu =0.30~

FLAMTH A LR A ToeE RS (Y REE= 045, F10.37)01 5, BoA WA 200 V BIUEHE, 76
199.36x10°~247.91x10°, -3 227.13x10°), M HEICR A bR Lk X E g (K 4-b)H , irg
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Fig.2 TAS diagrams of the Zhaduding A—type granites (after
reference [20])
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Fig.3 SiO,—K,O (a, after reference [21—22]) and A/CNK—-A/NK (b, after reference [23]) diagrams of the Zhaduding A—type granites
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Fig.4 Chondrite—normalized REE patterns (a, normalized data after reference [24]) and primitive mantle—normalized trace element
patterns (b, normalized data after reference [25]) for the Zhaduding A—type granites
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Table 2 Major element (%) compositions and the calculated zircon saturation temperatures of the Zhaduding A—type granites

FEfg's  D2770-YQIL D9011-YQ1 D4332-YQI D1514-YQl D1516-YQI D1517-YQl D2691-YQI
L KA
Si0, 71.68 73.41 72.85 70.37 7497 70.05 72.7
TiO, 0.32 0.28 0.3 0.47 0.22 0.52 0.31
ALO; 13.31 13.35 13.49 14.12 12.81 14.24 13.42
Fe;O3 0.66 0.48 0.41 0.58 0.18 0.49 0.43
FeO 2.19 1.64 1.93 2.68 1.19 2.87 1.95
MnO 0.05 0.03 0.04 0.06 0.03 0.06 0.03
MgO 1.11 0.39 0.44 0.82 0.26 0.88 0.47
CaO 1.13 0.93 1.3 1.93 1.13 2.19 1.32
Na,O 3.6 3.55 3.36 3.38 3.07 335 3.49
K,O 422 493 4.87 4.42 535 4.09 4.8
P,0s 0.05 0.04 0.04 0.09 0.02 0.09 0.04
Zr(10) 259 251 254 262 279 266 275
Dz; 1915.06 1976.10 1952.76 1893.13 1777.78 1864.66 1803.64
In Dz, 7.56 7.59 7.58 7.55 7.48 7.53 7.50
M 1.36 1.36 1.38 1.44 1.39 1.44 1.41
17:(°C) 833 830 829 828 838 829 834

FLARTHAE B 7o A TR I

3 B U—PbAEARAE

AT 1 A BIAE A A (D3455)i# 1T T LA
—~ICP-MS 5 1 U-Pb E4F-(F 3). M TAELE T [
bR 2 (0 ) Ml T Ao 5 0 R ] R B S
M. AT B 2 6(CL) G AR & ] L 1A
6, A FUAY b FFE i (D3455) A e 2 MK AR
B AR, KEA T 100~150 wm, K %6 ol 2:1~4:
1 IERER TR, fiAke /3 W1 Bk & Ot(CL) EIR

R EATHA EW HY— =50 (E 6-a), Th/U
FUAEL A 0.34~0.63 , Sy BTG 25 40 il R B 4 2, 18 4>
WA A5 H B8 > Pb/~ U AR IS 5 35—, 41 F 100~108
Ma, 75 B15 B A 95% W AT #4445 24 (103.8+1.0)
Ma(MSWD=1.2)([&l 6-b), IZAFHIACE T ATIE K =
(T BUAFS , FRAHIZ A A8 B T R R A

4 o

41 HEER
ATRE B 5 e FAB0E SO B (alkaline) 227K
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R3 HIETWARIERE LA-ICP-MS A U-Pb EEN LR
Table 3 LA-ICP—-MS zircon U—Pb dating results of the Zhaduding A—type granites

e &R0 WU [ hr 28 LUAE E3t] f;ﬁ@/Ma
Th U 2Py 2%Ph ic 27pp/AU lo 2opp/ AU lo 2P Ph 16 PBAU 16 P°PBAPU o
D3455

D3455-01 391 704  0.56 0.05079  0.00342  0.10887  0.00709  0.01562  0.00027 231 145 105 6 100 2
D3455-02 353 637  0.55 0.04906  0.00265  0.10758  0.00567  0.01597  0.00024 151 115 104 5 102 2
D3455-03 164 413 0.40 0.05495  0.00332 012260  0.00739  0.01637  0.00028 410 133 117 7 105 2
D3455-04 352 630  0.56 0.05666  0.00394 012585  0.00915  0.01613  0.00025 478 162 120 3 103 2
D3455-05 324 626  0.52 0.05436  0.00297  0.12455  0.00681  0.01659  0.00024 386 122 119 6 106 2
D3455-06 339 650  0.52 0.05160  0.00264  0.11520  0.00612  0.01623  0.00026 268 119 111 6 104 2
D3455-07 269 563  0.48 0.04605  0.00205 010223  0.00424  0.01610  0.00026 95 99 4 103 2
D3455-08 262 416  0.63 0.07295 001355 015592  0.02683  0.01608  0.00028 1013 376 147 24 103 2
D3455-09 147 256  0.57 0.06109  0.00713  0.13296  0.01524 001579  0.00034 642 262 127 14 101 2
D3455-10 253 533 047 0.05268  0.00403  0.11906  0.00893  0.01639  0.00025 315 176 114 3 105 2
D3455-11 388 951 041 0.05709  0.00339  0.13088  0.00753  0.01663  0.00025 495 135 125 7 106 2
D3455-12 427 798  0.54 0.05387  0.00297  0.12247  0.00691  0.01641  0.00025 366 126 117 6 105 2
D3455-13 280 549 051 0.06000  0.00368  0.13577  0.00815  0.01643  0.00030 603 127 129 7 105 2
D3455-14 362 695  0.52 0.06285  0.00537  0.13850  0.01206  0.01583  0.00024 703 189 132 11 101 2
D3455-15 304 885 034 0.05221  0.00334 012243  0.00739 001695  0.00026 295 136 117 7 108 2
D3455-16 287 615 0.47 0.05954 0.00500 0.13885 0.01075 0.01678 0.00034 587 167 132 10 107 2
D3455-17 333 690 048 0.05321  0.00426  0.11923  0.00856  0.01610  0.00023 338 162 114 3 103 1
D3455-18 271 555 049 0.06734 000625 015036 001222 001660  0.00049 848 162 142 11 106 3
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Fig.6 Cathodoluminescence images of zircon grains (a) and U—Pb age concordia plots (b)of the Zhaduding A—type granites
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Fig.7 Y—NBD (a, after reference [40]) and Yb—Ta (b) diagrams of the Zhaduding A—type granites
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