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Fig. 1 Geological map of the Qinghai-Xizang Plateau (a) and geological map of the Nyixung area (b)
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Fig.2 Macroscopic features (a and b) and photomicrographs (¢ and d) of the Early Cretaceous granodiorites from the Nyixung area
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Fig.3 Concordia plots of the zircon U-Pb age data (a and ¢) and CL images of the representive zircon grains (b and d) in the Early

Cretaceous granodiorites from the Nyixung area
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R1-R2 diagram of the Early Cretaceous granodiorites

Na,0+K,0-CaO (%)

W e N KAE
8 1 1 1 1 1

50 55 60 65 70 75 80
Si0, (%)

W & 7
5= 1

7 B 14 5 7 7]

Na,0+K,0 (%)
oo
T

35 45 55 65 75 85
Si0, (%)

IS BRI Si0,-Alk 435 e fi
Fig.5 Si0, vs. Na,O + K,O diagram of the Early Cretaceous

granodiorites from the Nyixung area

3.0
® L dwamm
2.5 F
o iR
M 20+
Z.
- =
1.5 - -
1.0
I
0.5 L L
0.5 1.0 1.5 2.0 2.5
A/CNK

K6 A FHICE MK (Nay O + K,0-Ca0) 55 Si0, [&lfif (a) A1 A/NK-A/CNK &g (b)
(Na, 0 +K,0-Ca0) 5 Si0, [ 2% 30k ™) s A/NK-A/CNK & fi 5 2% Scak ™
Fig.6 Na,O +K,0-CaO diagram (a) and A/NK vs. A/CNK diagram of the Early Cretaceous granodiorites from the Nyixung area

b AER N A S i (B 6a) o [RIE B
FATBAET AL O, 55 (14.82% ~ 15.48% ) , A/
CNK %5 0.94 ~1.44 , A/NK J5 1.59 ~1.81 (% 2),
FE A/CNK — A/Nk [Elfift v, SR TE AMERR A6 B 5
RN (B 6b) .

JeHERE X N A S 5% 0% (LREEs) , %5
P EM TR (HREEs) , B H A 40 R [ (La/
Yb),=7.6~12.2], HA5 55 - P ERE R Eu 7
H(3Eu 24 0.6 ~0.9; & 7a) . 7ERLETCR 4G
AL A b, Je AR B TN 2 & 5 Rb Th (K|
Nd F1 Hf 4550 %, 5 5t Nb Fl Ta %5 53758 0 % (K
Th;F2) .

5 Phe

5.1 BRKRE

R EE ALK IN K A ST A B E KA
AR A B i, o UL AR N A FD R s B Bk
IPiRi 7/ NN S Paa S N o Al IPaR i Pl AV P Uk i<
A AR 4 o 4 M Bk Ak 2 40 BT 25 SRR T
EATAREA BRI AL Oy & i, 46 K 2 H0HE fh il A/
CNK /NF 11,3918 R 1. 03, & T FIAE b R 10E
9 MER N A S HH P04 T 0. 1% 3 0. 18%
ZIa), A F HAE S BUAE 5 A T 5 (0.65% ),
B T RAE B @ Y . Rb/Sr H(E % Ak T
0.13 ~0. 56,33k 0. 40, /T HAE S BIAE X
AR (1L.81), #iE T 1 AL & A A
(0.61); Rb/Ba lL{EHZZ{L T 0.07 ~0.22, 3K
0. 15,45 T BIFE b A A HE ™ (0.28) ,/NT S U7



8 ARSI L T (1)
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Table 2 Analytical results of the whole-rock chemical compositions of the Early Cretaceous granodiorites from the

Nyixung area

B DO706-H1 ~ D1409-H1 ~ D2007-HI ~ DO721-H1 ~ DO718-H1 ~ D0433-H1 ~ D1309-HI ~ D3062-H1  TK1704-H1
i BRI S
FHRILHK (wt. %)
Si0, 66. 12 65.49 67.61 66.73 67.49 65.38 65.24 66.99 66.73
TiO, 0.69 0.63 0.57 0.57 0.5 0.64 0.61 0.52 0.56
AL O, 15.48 14.93 15.28 15.03 14.82 15.47 15.32 15.41 15.38
Fe,0, 4.69 5.32 3.54 4,84 4.09 4.84 5.22 4.3 4.46
MnO 0.1 0.12 0.04 0.09 0.06 0.1 0.1 0.05 0.11
MgO 1.73 1.86 1.36 1.66 1.59 1.68 1.99 1.55 1.77
Ca0 3.27 2.84 3.6 2.74 2.42 3.1 4.34 3.16 2.55
Na, O 4.64 3.46 3.92 3.38 3.7 3.68 3.34 3.44 3.12
K,0 1.18 3.18 2.84 3.22 3 3.38 2.73 3.02 3.44
Na, 0/K,0 3.93 1.09 1.38 1.05 1.23 1.09 1.22 1.14 0.91
P,0; 0.18 0.13 0.16 0.12 0.1 0.17 0.16 0.14 0.14
LOI 1.83 1.92 0.95 1.51 2.14 1.46 0.86 1.33 1.65
Total 99.91 99. 88 99. 87 99.89 99.91 99.9 99.91 99.91 99.91
K +Na 5.82 6. 64 6.76 6.6 6.7 7.06 6.07 6.46 6.56
K/Na 0.25 0.92 0.72 0.95 0.81 0.92 0.82 0.88 1.1
A/CNK 1.04 1.04 0.95 1.07 1.08 1.01 0.94 1.05 1.14
A/NK 1.74 1.63 1.6 1.66 1.59 1.59 1.81 1.73 1.74
Fit( x10°)
La 30.1 35.4 31.9 39.5 39 38.8 35.9 27 36. 1
Ce 64.1 65.8 65.3 75.5 72.8 71.8 62.2 53.9 60.9
Pr 7 7.2 7.6 8.3 7.9 7.8 6.8 5.3 6.3
Nd 25.8 26.2 27.7 30.2 28.7 27.9 29.3 21.8 26.4
Sm 4.8 5.1 5 5.7 5.4 5.1 4.6 3.9 3.9
Eu 1.3 1.2 1.2 1.2 1.1 1.4 1.1 1.2 1
Gd 4.3 4.6 4.5 5.4 5.1 4.6 4.9 1 4.3
Th 0.7 0.8 0.7 0.9 0.8 0.7 0.7 0.6 0.6
Dy 4.2 4.8 4.5 5.4 5.3 4.6 3.9 3.6 3.3
Ho 0.8 0.9 0.9 1.1 1.1 0.9 0.8 0.8 0.7
Er 2.6 3 2.8 3.3 3.3 2.8 2.6 2.4 2.2
Tm 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.3 0.3
Yb 2.8 3 2.8 3.4 3.5 2.9 2.5 2.3 2.1
Lu 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.4 0.3
SREE 149.2 158.9 155.7 180.7 175 170. 1 155.9 127.5 148.3
3Eu 0.9 0.7 0.8 0.6 0.6 0.9 0.7 0.9 0.8
(La/Yb) y 7.6 8.2 8.1 8.1 7.9 9.4 10.3 8.2 12.2
G E (x10°)
Sc 9.4 13.9 10 13.1 11.2 11.3 10.7 8.6 9.3
v 81.3 9.3 62.3 83.1 67.9 78.7 91.1 68. 1 81.2
Cr 4.5 8 2.8 7 4.7 5.1
Co 16.4 12.2 5.7 11.2 9.1 10.5 10 7.5 8.9

Ni 3.5 4.2 2.7 3.3 2.3 4.1 6 5.2 5.1




2019 4R (1) L1 Hly L 9 Bl DX 7 0 G 0 1 e DA S e s PR R A gt 9
(#: 13%)
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The petrogenesis and tectonic significance of the late Early Cretaceous
granodiorites in the Nyixung area, western Lhasa block, Xizang

CUI Haojie', GOU Zhengbin®, LIU Han®, LI Jun’, YANG Yang'
(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Chengdu
Center, China Geological Survey, Chengdu 610081, Sichuan, China)

Abstract; The Cretaceous magmatic rocks widely exposed in the central and western Lhasa block, Xizang may
provide important clues to the study of the pre-Cretaceous evolutionary history of the Qinghai-Xizang Plateau.
However, there is still considerable debate concerning the petrogenesis and tectonic significance of the Cretaceous
magmatic rocks in the restoration of the evolutionary processes of the Plateau. The emphasis in this study is placed
upon the late Early Cretaceous granodiorites in the Nyixung area, western Lhasa block, Xizang. The petrographic
and whole-rock geochemical studies have disclosed that these rocks have SiO, contents from 65.24% to 67.61%
Na, 0/K, O ratios of 0. 91 to 3.93, and aluminium saturation index ( A/CNK) values of 0.94 to 1. 14% , indicative
of I-type calc-alkaline granitic rocks. The Nyixung granodiorites are enriched in LREEs and LILEs (e.g. Rb and
Th) and depleted in HREEs and HFSEs (e. g. Nb and Ta) , with remarked LREE and HREE fractionation [ ( La/
Yb)N =7.6-12. 2] and slightly to moderately negative Eu anomalies ( 8Eu = 0. 6-0. 9). The measured two
granodiorite samples give the LA-ICP-MS zircon U-Pb ages of 119.7 Ma and 120.5 Ma, respectively, which are
dated at the late Early Cretaceous. The results of research in this study have reflected that the granodiorites were
derived from the partial remelting of ancient lower crust, and associated with the mingling and mixing of the
contemporaneous mantle-derived magmas. It is inferred that the granodiorites may be the products of the northward
subduction of the Yarlung Zangbo Neo-tethyan oceanic crust.

Key words: Lhasa block; Early Cretaceous; granodiorite; petrogenesis; geochemistry; geochronology; Tethys





