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Sketch map of the Tibetan Plateau (a) and regional geological map of the Qoimaco area (b)



152 Atetod s Ko B 4%

(a)

2 (2)

2 hrITik

5 3~5 mm,
<5% Milli-Q 3
200
Rigaku RIX 2000 (XRF),
Li et al. (2005), 1%~5%
Perkin-Elmer Sciex ELAN 6000
(ICP-MS),
Li (1997) USGS W-2 G-2
GSR-1 GSR-2 GSR-3
, 2%~5%
Sr-Nd

Micro Mass ISOPROBE

(MC-ICPMS) HF+HNO;
Li et al. (2004)
143Nd/144Nd 87Sr/868r

MONA/*Nd=0.7219  36Sr/*®Sr=0.1194

B

JXA-8100 LA-
ICP-MS U-Pb
-Neptune
(LA-MC-ICPMS), He

(b)( : Kf. ; PL. )
Fig.2 Hand specimen (a) and microphotograph (b) of the Qoimaco quartz-monzonite
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F1 EEERAEZKE LAICP-MS #FH U-Pb EELER
Table1 LA-ICP-MS U-Pb dating results of zircons from the Qoimaco quartz-monzonite
(ng/e) (Ma)
Th/U
Th 27pb/* P lo 27pb/Piy lo 296pp/ty lo 206pp/2iy lo
14QW263-1-1 251 411 0.61 0.0490 0.0037 0.0422 0.0030 0.0064 0.0001 40.9 0.8
14QW263-1-2 1082 1452 0.75 0.0476 0.0019 0.0426 0.0018 0.0064 0.0001 41.4 0.6
14QW263-1-3 1230 1412 0.87 0.0505 0.0022 0.0447 0.0019 0.0065 0.0001 41.8 0.6
14QW263-1-4 1254 1509  0.83 0.0495 0.0024 0.0425 0.0020 0.0063 0.0001 40.4 0.6
14QW263-1-5 691 652 1.06 0.0490 0.0032 0.0417 0.0027 0.0064 0.0002 41 0.9
14QW263-1-6 509 486 1.05 0.0485 0.0037 0.0439 0.0034 0.0068 0.0002 43.4 1.0
14QW263-1-7 1257 1653 0.76 0.0478 0.0029 0.0414 0.0024 0.0063 0.0001 40.8 0.9
14QW263-1-8 1276 1487  0.86 0.0488 0.0020 0.0418 0.0017 0.0063 0.0001 40.6 0.8
14QW263-1-9 2084 1896 1.10 0.0466 0.0020 0.0425 0.0018 0.0066 0.0001 42.1 0.7
14QW263-1-10 1509 1712 0.88 0.0494 0.0017 0.0436 0.0015 0.0064 0.0001 41.2 0.6
14QW263-1-11 516 568 0.91 0.0491 0.0033 0.0419 0.0027 0.0064 0.0002 41.4 1
14QW263-1-12 1205 1216 0.99 0.0474 0.0024 0.0415 0.0021 0.0064 0.0001 40.9 0.6
14QW263-1-13 1131 1060 1.07 0.0498 0.0024 0.0440 0.0021 0.0065 0.0001 41.6 0.7
14QW263-1-14 1078 958 1.13 0.0479 0.0030 0.0433 0.0025 0.0067 0.0001 43.0 0.8
14QW263-1-15 1242 1191 1.04 0.0453 0.0023 0.0402 0.0018 0.0066 0.0001 42.4 0.7
14QW263-1-16 811 1116 0.73 0.0508 0.0025 0.0439 0.0020 0.0064 0.0001 40.9 0.6
14QW263-1-17 1274 1693 0.75 0.0498 0.0017 0.0436 0.0014 0.0064 0.0001 41.1 0.6
14QW263-1-18 725 995 0.73 0.0477 0.0023 0.0426 0.0022 0.0064 0.0001 41.4 0.7
14QW263-1-19 889 980 0.91 0.0479 0.0026 0.0412 0.0021 0.0063 0.0001 40.7 0.7
14QW263-1-20 1490 1636  0.91 0.0510 0.0024 0.0446 0.0019 0.0064 0.0001 41.3 0.6
14QW263-1-21 1456 942 1.55 0.0496 0.0023 0.0438 0.0019 0.0065 0.0001 41.7 0.6
14QW263-1-22 1368 1627  0.84 0.0487 0.0018 0.0429 0.0014 0.0065 0.0001 41.6 0.6
0.0073 ) /) 8.4~9.0) (Gd/Yb=5.4~5.6),
Mean=41.71+0.29 Ma s
0.0071r  MSWD=0.72, n=22 Eu (6Eu=0.85~0.87)
0.0069 } ( 6b), LILEs(Ba Sr
_ 00067 Pb ), HFSEs(Nb Ta Ti ),
Z Y Yb , Sr/Y (124~136) Sr
50.0065}
B
-+ 0.0063} 33 Sr-Nd
0.0061} (*’Sr/*Sr);
0.0059 (0.7069)  eng(t) (—2.6~-2.8),
A , (tpm2)  0.84~
0'0058.032 I 0.l03l6 I 0.I040 I 0.?)24 0.048 0.052
ol 0.86 Ga( 2, 7)
Pb/"U
3 14QW263-1 U-Pb . .
Fig.3 U-Pb concordia diagram of zircons from the 4 I’T‘l‘ -I’ﬁ
quartz-monzonite
4.1
(XREE) U-Pb
336.10~388.82 pg/g (Roger et al., 2000; Lai et al., 2003,
( 6a), 2013; Spurlin et al., 2005; Guo et al., 2006; Jiang et al.,
, 2006; Liu et al., 2008; , 2008; Wang et al.,
(La/Yb=67~74), (La/Sm= 2008, 2010; Chen et al., 2013; Long et al., 2015) s
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R2 EREARZKETE(%). MEMg/g) TR Sr-Nd RIfIRESHER
Table 2 Major (%), trace element (ng/g) concetrations and Sr-Nd isotopic compositions for the Qoimaco quartz-monzonites

14QW261-1 14QW261-2 14QW261-3 14QW262 14QW263-1 14QW263-2
Si0, 66.71 66.24 66.68 65.12 65.30 65.21
TiO, 0.45 0.45 0.45 0.52 0.58 0.48
ALO; 15.04 15.38 15.40 15.02 14.79 14.93
Fe,03* 3.34 3.33 3.24 3.59 3.53 3.10
MnO 0.12 0.11 0.12 0.12 0.10 0.10
MgO 1.56 1.58 1.47 2.06 231 1.66
Ca0 2.29 2.35 230 2.61 2.78 2.94
Na,O 3.97 4.17 4.03 3.48 3.16 3.36
K>0 5.50 5.54 5.58 5.84 5.92 5.77
P,0s 0.20 0.21 0.21 0.31 0.35 0.30
LOI 0.34 0.35 0.47 0.73 1.09 1.53
Total 99.52 99.72 99.96 99.40 99.93 99.38
Mg 48.1 48.5 47.4 53.2 56.5 51.5
Sc 5.19 5.45 5.32 6.74 6.84 5.93
\% 43.3 44.5 42.8 52.4 55.5 47.1
Cr 452 48.4 37.4 60.0 55.0 51.9
Co 6.52 6.56 6.02 8.82 8.60 6.76
Ni 27.7 28.4 273 36.2 36.6 28.8
Cu 10.8 7.40 8.19 32.8 533 10.70
Zn 75.3 58.7 74.5 109 90.9 60.8
Ga 19.8 20.1 20.0 19.7 19.4 19.4
Ge 2.56 261 2.51 2.55 261 2.44
Rb 211 204 202 219 237 217
Sr 1964 1985 1986 1957 2001 1874
Y 14.4 15.0 14.9 15.7 15.7 15.1
Zr 293 292 292 336 352 291
Nb 13.7 13.4 13.5 13.9 14.4 13.6
Cs 10.4 8.09 6.19 7.16 7.23 6.35
Ba 2994 3212 3124 3333 3312 3160
La 87.59 89.43 94.61 78.43 85.12 90.37
Ce 165.50 169.30 176.90 150.80 163.50 164.30
Pr 19.15 19.60 20.31 17.70 19.16 19.13
Nd 65.69 67.59 69.47 62.33 67.35 66.19
Sm 9.93 10.24 10.48 9.82 10.57 10.01
Eu 231 2.40 2.41 232 2.46 2.33
Gd 6.75 7.03 7.11 6.87 7.27 6.94
Tb 0.67 0.70 0.71 0.72 0.73 0.70
Dy 3.07 3.22 3.24 3.33 3.42 3.26
Ho 0.53 0.55 0.55 0.58 0.58 0.56
Er 1.31 1.37 1.38 1.46 1.46 1.37
Tm 0.19 0.19 0.20 0.20 0.20 0.19
Yb 1.24 1.29 1.27 1.34 1.34 1.26
Lu 0.19 0.19 0.19 0.20 0.20 0.19
Hf 8.14 8.04 8.17 9.13 9.68 8.05
Ta 0.938 0.936 0.955 0.970 0.979 0.963
Pb 59.3 37.2 57.1 102 44.7 26.9
Th 423 41.4 41.7 35.9 38.2 37.9
U 6.42 6.60 6.44 6.89 7.50 7.19
SREE 364.11 373.10 388.82 336.10 363.37 366.86
SEu 0.86 0.86 0.85 0.87 0.86 0.85
873r/8sr 0.707111+15 0.707103+18 0.707105+16
*"Sr/%sr),; 0.706934 0.706936 0.706910
Nd/MNd 0.512473+11 0.512465+12 0.512476+11
MNJ/MNA(F) 0.512449 0.512441 0.512451
ena(?) 2.68 -2.84 -2.64
tom2(Ga) 0.84 0.85 0.86

: Fe,03*. ; LOL ; Mg"™=Mg”"/(Fe?*+Mg*")x100; SEu=Eun/(SmnxGdy)'%; St Nd =40 Ma
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Geochronology, Geochemistry and Petrogenesis of the Eocene
Qoimaco Quartz-monzonites in Qiangtang Area

ZENG Jipeng"?, WANG Qiang'’, OU Quan', QI Yue', HAO Lulu’,
SUN Peng', WANG Jun' and CHEN Yiwei'
(1. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of

Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China)

Abstract: Syenite and alkali-rich quartz-monzonite are generally considered to be derived from partial melting of the
enriched mantle. This paper reports quartz-monzonites derived from partial melting of thickened continental crust. The
Qoimaco pluton is located at the Qoima Mountain, Northeast of the Qoimaco Lake in the northern Qiangtang (central
Tibetan Plateau). The pluton was regarded as mainly consisting of syenite porphyries with formation age of 45 to 23 Ma.
Our recent detailed field geological investigation, petrological, geochemical and geochronological studies demonstrated
that the pluton mainly consists of quartz-monzonite, and has zircon U-Pb age of 41.714+0.29 Ma, simultaneously with the
Eocene volcanic lavas in the area. The rocks have high SiO, (65.12%-66.71%), Al,0; (>14.79%), and alkali (Na,0+K,O,
9.08%—-9.71%), K,O (5.50%-5.92%), Sr (1874-2001 pg/g), and Sr/Y (124-136) and La/Yb (67-74) ratios. The rocks are
characterized by depleted heavy rare earth elements (e.g., Yb=1.24-1.34 pg/g), Y (14.4-15.7 ng/g) and high field strength
elements, enriched large ion lithophile elements, and negligible Eu and Sr anomalies and slightly high Mg" values
(47-56). The major and trace element features of the rocks are similar to those of the contemporary adakitic volcanic
lavas in the area. In addition, the rocks have very uniform initial *’Sr/*Sr ratios (~0.7069) and eyq(f) values (from —2.6 to
—2.8). Considering the regional geological, petrological and tectonic data, we suggest that the Qoimaco quartz-
monzonites were generated through partial melting of the subducted crust during intra-continent subduction, which
subsequently interacted with the mantle peridotite during ascent, in the compression setting in the central Tibet triggered
by India-Asia continental collision.

Keywords: quartz-monzonites; adakitic rocks; thickened lower crust; Eocene; Qiangtang; Tibet Plateau



