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Emplacement Age, Geochemical Characteristics and Tectonic
Significance of Zhaxike Quartz Diorite in Yushu Area,
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Abstract: Zhaxike quartz diorite is located in Yushu area of Qinghai province, and is exposed along the western
Jinshajiang suture zone. Petrologic and geochemical studies suggest that the samples have the characteristics
of negative Eu anomalies (8Eu=0.6-0.76) and LREE enrichment ((La/Yb)y=2.56-4.37). All rock samples are
enriched in large ion lithophile elements (LILE) and depleted in high field strength elements (HFSE), K" values
range from 4.18 to 4.89, and Rby/Yby ratios range from 9.77 to 12.09. These data show that Zhaxike quartz diorite
is magmatic rocks of island arc. The authors used both major elements and trace elements to determine its tectonic

setting. The tectonic discrimination diagrams show that Zhaxike quartz diorite is island arc granitoids (IAG)
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related to plate subduction. The **Ar/*’Ar plateau age of hornblende shows that the intrusion of Zhaxike quartz

diorite took place at about (222+1.7) Ma in Indosinian period. Based on the study of petrology, geochemistry and

chronology, the authors preliminarily hold that Xijinwulan-Jinshajiang suture zone remained in the island arc

setting in the late Triassic period, and the subduction of the plate still continued. The results of the study provide

the petrologic and chronologic constraints for the last evolution of the Paleo-Tethys.

Key words: Yushu area; Xijinwulan-Jinshajiang suture zone; Zhaxike quartz diorite; tectonic setting;
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I mm

B3 IEMARRAKEHRTRRE
Fig.3 Microscopic photographs of Zhaxike quartz diorite
a- ( ); b- ( ); ¢, d- , ( )
Bi- ; Pl- ; Amp-
a-feldspar alteration malcrystal (+); b-feldspar alteration malcrystal(-); ¢, d-hornblende, pleochroism(-);
Bi-Biotite; Pl-Plagioclase; Amp-Hornblende

x1 HENAEANRESEETENTHIE)

Table 1 Major element analyses of Zhaxike quartz diorite(%)

S1174 S1175 S1176 S1177
Si0, 60. 39 62.52 60. 84 60. 82
Al,0; 15.75 15.95 16. 50 16. 42
Fe,0; 1. 00 0.72 0.90 0.71
FeO 5.17 4. 44 4.62 4.87
CaO 6.53 6. 05 6.59 6. 48
MgO 4.04 3.26 3.58 3.66
K,O 1. 64 1.79 1.59 1.75
Na,O 2.54 2.55 2.69 2.59
TiO, 0.57 0.52 0.50 0.53
MnO 0.13 0.10 0.12 0.12
P,0Os 0.10 0. 09 0.09 0.09
LOI 1. 49 0.99 1. 04 1.16
Total 99.35 98.98 99.06 99.2
X (PW4400)
4.2 ; 0Eu 0.6~0.76, Eu
2 REE « 7 ,
62.13~70.92, LREE/HREE ) 5
3.43~4.79, ; (La/Yb)y 2.56~4.37, Eu , REE
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x2 HEMARAKENMELENITER(ug/g)
Table 2 Trace element analyses of Zhaxike quartz diorite (ng/g)

S1174 S1175 S1176 S1177
Y 24.8 17.5 223 21.8
La 9.78 11.4 9.94 8.31
Ce 22.5 23.7 22.9 19.6
Pr 3.14 2.87 3 2.74
Nd 15 12.1 14.1 13.1
Sm 3.94 2.89 3.49 3.45
Eu 0.87 0.82 0.82 0.91
Gd 4.24 3.15 3.85 3.86
Tb 0.7 0.49 0.62 0.61
Dy 4.09 2.9 3.68 3.68
Ho 0.84 0.57 0.72 0.74
Er 2.53 1.83 2.29 2.28
Tm 0.36 0.27 0.33 0.33
Yb 2.55 1.76 2.26 2.19
Lu 0.38 0.26 0.35 0.33
(La/Yb)n 2.59 4.37 2.97 2.56
SEu 0.60 0.76 0.63 0.70
8Ce 0.98 1.00 1.01 0.99
LREE 55.23 53.78 54.25 48.11
HREE 15.69 11.23 14.10 14.02
LREE/HREE 3.52 4.79 3.85 3.43
REE 70.92 65.01 68.35 62.13
Rb 65.1 72.8 66 69.2
Ba 357 416 349 411
Sr 213 223 231 233
Zr 74.3 76.8 74.3 85
Nb 6.85 6.58 6.23 6.44
Th 2.23 3.8 2.79 2.04
U 0.82 0.57 0.57 0.9
Pb 8.26 8.89 8.93 10.6
Ga 16.2 15.9 16.8 16.9
Zn 65.1 58 62.4 61.1
Cu 13.8 13.9 12.1 18.3
\Y 174 134 157 157
Cr 48.3 37.4 41 39.8
Ta 0.5 0.46 0.44 0.49
Hf 2.51 2.43 2.37 2.87
Cs 3.77 6.03 5.09 5.69
Sc 29.8 20.8 26.8 27.9
(X-series) R
) ) op )
OP
) K,0-SiO, ( 5, OP , Si0,
K»0 70%, ©(TFe0)/[o(TFe0)+
, oP KO , ©(Mg0)]-0(Si0s) @(TFeO)-w(Mg0O) w(TFeO)+

w(MgO)-w(CaO) ,
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®3 TEMERELFHSE LMK FR = (R RIESF, 2002)
Table 3 Geochemical characteristics of granitoids in different tectonic settings (after XIAO Qing-hui et al., 2002)

1AG CAG CCG
60~68 62~76 70~76
61.3~63.15
A/CNK <1.05 >1.15 1.05~1.1
@(Na,0)/w(Ca0) ~1.0 ~<4.0 ~2.0~10.0 0.39~0.42
w(Na,0)/o(K,0) ~0.4~0.3 ~0.4~2.0 ~0.4~1.5 1.42~1.69
o(MgO)/w(TFeO) 0.3~0.85 0.10~0.50 0.05~0.6 0.64~0.66
»(MgO)/o(MnO) 12.0~28.0 2.0~38.0 2.0~45.0 29.83~32.6
(ALOs)/[0(Na,0)+w(K,0)] >1.5 >1.1 >1.1 3.68~3.86
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Fig. 9 Discrimination diagrams of Yb-Nb and(Yb+Nb)-Rb
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WPG-intraplate granites; VAG-volcanic arc granites;ORG-ocean ridge granties; Syn-COLG-syn-collisional granite

F4 IERARAKERARNAAP A EFRMA S TR

Table 4 *’Ar/*’Ar stepwise heating dating results for hornblende from Zhaxike quartz diorite

(‘I:) PAPAD, A AD,  CAPAD,  CPACPADN F (XI:,{};I()D ( cu:Sr(% | &g; (T\}[:)
500 17.5038 0.010 2.0518 0.0806 14.7156 123.51 4.80 288 18
600 21.6721 0.0400 3.0136 0.1135 10.0763 19.08 5.54 2022 89
700 18.3932 0.0198 2.8630 0.0829 12.7693 30.47 6.72 253 35
800 22.6761 0.0385 5.6625 0.0624 11.7603 1931 7.47 234 32
900 26.7408 0.0535 5.2033 0.0770 11.3401 16.43 8.11 226 23
1000 31.9065 0.0731 4.9018 0.0621 10.6808 31.06 9.32 214 21
1100 15.5577 0.0226 9.6717 0.0335 9.6322 84.12 12.59 1937 63
1160 14.2745 0.0116 15.4057 0.0429 12.0922 170.16 19.20 2400 47
1200 12.5828 0.0095 14.7454 0.0396 10.9579 372.39 33.67 2188 3.6
1250 12.0796 0.0066 13.1702 0.0398 11.1766 868.65 67.42 229 25
1350 12.2838 0.0073 13.8221 0.0409 11.2140 482.69 86.17 236 28
1400 12.7189 0.0072 12.9071 0.0414 11.6115 355.99 100.00 231.1 2.8

m ; Total age =227.1Ma ; F=**Ar/*Ar; : J04118; W= 223.00 mg; J=0.011769
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