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Abstract

Located in the Riduo town, Maizhokunggar County of Tibet, the Nongruri gold deposit is an epithermal
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Au-Sb deposit discovered for the first time in the eastern part of southern Gangdese metallogenic belt. In this
study, zircon SHRIMP U-Pb age, whole-rock major and trace elements of K-feldspar granite and monzogranite
porphyry of this deposit were analyzed. The zircon SHRIMP U-Pb dating of K-feldspar granite shows that the
crystallization age is (66.6+0.7) Ma. The major element analyses show that the rock is enriched in silica and
alkali (with the average SiO, being 76.74% , ALK being 8.21% and A/CNK>1.0), and can be classified as
high-K calc-alkaline granite with peraluminous. Chondrite-normalized REE patterns are of the rightly-oblique
type. The rock is enriched in LREE and LILE and depleted in HREE and HFSE in the primitive mantle
normalized multi-element diagram, its SREE is 66.31 X 10°, exhibiting obvious negative Eu anomalies and
showing some characteristics of arc magmatic rocks. The crystallization age of monzogranite porphyry is (18.8
+0.3) Ma. The major element analyses of the rock shows the enrichment of silica and alkali (with the average
SiO, being 72.69% , ALK being 6.73% and A/CNK>1.0), and can be classified as high-K calc-alkaline pera-
luminous granite. Chondrite-normalized REE patterns are of the rightly-oblique type. In the primitive mantle
normalized multi-element diagram, the rock is enriched in LREE and LILE and depleted in HREE and HFSE,
its SREE is 77.33 10 ® and its La/Yb ratios are high (the average of (La/Yb)x being 18.53), thus showing
some typical geochemical characteristics of adakite. Combined with regional geological characteristics, the au-
thors hold that the Nongruri gold deposit was formed in post-collisional extension setting simultaneously with the
ore-bearing porphyry intrusive event related to the south-north fault system and rift zone in Gangdese, thus be-
ing a product of epithermal system in the periphery of the PCDs (porphyry Cu deposits) system.

Key words: geochemistry, zircon SHRIMP age, arc magmatic rock, Miocene porphyry, Nongruri gold de-
posit, Gangdese, Tibet

2004
2001 2003 2005a 2005b 2006 2008a
3 2008b 2008c 2011
65~41 Ma LILE Rb Ba K
40~26 Ma HSFE Nb Ta Ti
25~0 Ma Sr Y La Yb
Kay et al. 1994 Leech Eu 2002
etal. 2005 2006a 2006b 2006c 2006d
2006e 2003b 2004 2005
2003 Gao et al. 2003 2007 Chung et al. 2003 Hou et
2003a 2006a 2006b 2006¢ 2006d 2006e al. 2004 Qu et al. 2004 Guo et al. 2007
2003 2006 2008d
- 1993 1999
2005
Yin et al. 2000
- SN
4 - 70 ~ 80

km 1 500 km
2005 2006b 2006c 2006d 2006e



31 4 SHRIMP U-Pb 729

2003 2004 Mo et
2005 2010 al. 2008 —
2009 2011 -
2010
2005 EW SN
K-Ar -
75.7t2.5 Ma -
25.6+1.5 Ma
K-Ar K-Ar EW
U-Pb > EW - EW
700C NE NW
EW SN
U-Pb
SHRIMP U-Pb
1
1.2
1.1 1.2.1
- EW 1
- NWW
EW
2.5 km?
3 69.2% Au As Sb Hg
2009 — B}
2 -
— 65~41 Ma
33~13 Ma EW
Scharer et al. 1984
65 0.77 km?

~41 Ma 20.82%



730 R M R 2012

92°14'10" 92°14'10" 92°14'30™
T T — - - -

AR 18]
_"ﬂ-\.--.-"-m
e :\‘-‘-..

0 Mkm g gu &
o P

92°14' 10" B 92°14°10" ' 92°14°30"

B 1 Fein H G I P s i R R AT, 2009915 42)
1—3BARSH AT : 2—HNREF AR 3— ERFH- T AL R A% 4 AR R B
S—BAEHERIENE: 6—&0 bt 7—&0 ik §—WilEsmpEdr: o—WERR: 10— HE &, 11— HlEEES:
R—HILERS: 13— FHERS: 14— MIRERRS
Fig. 1 Simplified geological map of the Nongruri gold ore district
(modified after Chengdu Institute of Geology and Mineral Resourcess 2009)

1—Quaternary alluvium: 2—Quaternary residue: 3~ Upper Jurassic-Lower Cretaceous Linbuzong Formation: 4—Miocene monzogranite
porphyrys 5—Late Cretaceous moyites 6—Limits of Au mineralizations 7—Au ore body: 8 Fracture zone: 9—Faults: 10—Geological boundary:
1—Trench and its serial number: 12—Drill hole and its serial numbers 13— Adit and its serial number; 14—Exploration lines and its serial number
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Fig. 2

Photographs showing the are-bearing structure and intrusions samples in the Nongruri Au deposit

a. Field photograph of the southern ore block and the location of Au ore bodys b, Fault on the surface: ¢. Fault cutting through

monzogranite porphyry: d. Moyite: e. Monzogranite porphyry: [. Monzogranite porphyry in mineralized breccia
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Fig. 5 U-Pb concordia diagram of zircons from moyite a and monzogranite porphyry b in the Nongruri gold deposit

2

Table 2 Major elements REE and trace elements of moyite and monzogranite porphyry in the Nongruri gold deposit

PD 1-17 NR 10-29 YWS-7 PD 1-14 PD 2-9 YWS-16
Ma 66.6+£0.7 18.8+0.3
w B %
SiO, 76.72 77.26 76.24 66.26 76.94 74.86
TiO, 0.09 0.08 0.12 0.35 0.10 0.49
ALO; 12.96 13.45 13.06 15.06 12.39 14.94
Fe, O3 0.30 0.01 0.34 0.85 0.27 0.77
FeO 0.43 0.16 0.61 1.40 0.32 0.41
MnO 0.05 0.01 0.14 0.05 0.03 <0.01
MgO 0.16 0.11 0.17 0.98 0.21 0.39
CaO 0.91 0.54 0.25 3.14 1.16 0.20
Na,O 3.54 3.61 3.77 2.58 2.88 <0.01
K,O 4.58 4.62 4.52 3.10 4.90 3.99
P05 0.02 0.03 0.03 0.13 0.02 0.04
H,0" 0.34 0.64 0.86 2.56 0.98 2.96
CO, 0.34 0.17 0.26 3.71 0.26 0.43
LOI 0.50 0.58 0.96 5.63 0.75 3.10
100. 44 100.69 100.37 100.17 100.46 99.50
A CNK 1.04 1.13 1.13 1.13 1.02 3.18
wB 107
Sc 2.67 1.90 3.05 3.62 2.39 2.30
\% 3.33 0.46 3.51 39.80 6.93 41.20
Cr 4.98 3.95 4.45 4.96 2.79 5.54
CO 0.51 0.13 0.82 4.83 0.87 1.21
Ni 2.19 1.64 2.35 4.96 1.19 2.21
Cu 1.84 2.72 3.42 4.21 1.03 7.90
Zn 19.10 3.48 50.90 45.00 11.30 20.00
Ga 13.20 13.00 14.30 18.70 10.90 17.90
Rb 157.00 137.00 144.00 121.00 131.00 158.00
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2
Continued Table 2

PD 1-17 NR 10-29 YWS-7 PD 1-14 PD 2-9 YWS-16
Ma 66.6+0.7 18.8+0.3
w B %
Sr 69.30 40.00 36.80 329.00 159.00 58.90
Y 24.10 16.80 21.50 7.20 6.89 6.24
Zr 63.80 44.30 69.00 112.00 39.50 107.00
Nb 12.40 9.23 11.10 4.54 3.97 4.34
Cs 5.97 5.24 7.97 75.50 7.00 42.60
Ba 278.00 436.00 550.00 499.00 686.00 91.90
La 15.00 9.54 13.50 20. 40 13.50 18.80
Ce 29.50 17.40 25.50 40.40 26.10 35.40
Pr 3.56 2.33 3.24 4.49 2.89 4.10
Nd 13.10 8.21 11.10 16.90 9.91 15.20
Sm 3.07 2.06 2.52 2.69 1.67 2.30
Eu 0.34 0.28 0.41 0.69 0.56 0.73
Gd 3.35 2.32 2.76 2.04 1.50 1.73
Th 0.61 0.40 0.53 0.28 0.23 0.24
Dy 3.86 2.70 3.54 1.39 1.20 1.23
Ho 0.77 0.53 0.76 0.25 0.24 0.24
Er 2.52 1.78 2.38 0.72 0.67 0.68
Tm 0.38 0.26 0.35 0.09 0.10 0.09
Yb 2.81 1.96 AN | 0.68 0.68 0.68
Lu 0.46 0.31 0.40 0.11 0.11 0.10
Hf 2.97 2.23 2.91 3.29 1.36 3.28
Ta 1.50 0.92 0.87 0.35 0.46 0.31
Pb 27.50 43.60 12.40 20.40 24.00 6.37
Th 19.60 16.70 9.56 9.31 10.40 8.01
U 4.05 4.05 3.28 1.50 2.20 1.64
La Yb ¥ 3.83 3.49 3.83 21.52 14.24 19.83
La Sm 3.15 2.99 3.46 4.90 5.22 5.28
Gd Lu ¥ 0.90 0.93 0.85 2.29 1.69 2.14
oEu” 0.32 0.39 0.48 0.90 1.08 1.12
SREE 79.33 50.08 69.52 91.13 59.36 81.52
LREE HREE"® 4.37 3.88 4.25 15.39 11.55 15.34
* 1 LOI A CNK = AlLO; CaO+Na,0O+K,0O A NK = ALO; Na,O+K,O La Yby LaSmy Gd Luy
Sunetal. 1989 OSEu=2X Eu x Sm y+ Gd y LREE HREE=3Ce =Y
5 - 1981 Scharer et
al. 1984 Harris et al. 1988
5.1 U-Pb

- 66.6+0.7 Ma

Searle et al. 1987 -
CL
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