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Abstract: The Yin’aocao Zn — Cu deposits are an important polymetallogenic area in Qilian
Mountains, Qinghai Province. The previous work in this area is less. Combined with basic geo-
logical characteristics, the geochemical characteristics of the volcanic rocks and the S —Pb isotope
of this deposit have been studied in this paper. The volcanic rocks from this deposit have high
Si0, (6.96% ~53.85%) and TiO, (0.90% ~2.02%) contents, enriching large ion lithophile
elements (Rb, Ba and K), with relatively loss of high field strength elements (Nb, Ta and Ti),

positive Eu anomaly and negative Ce anomaly characteistics. These geochemical characteristics
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show the characteristics of and-arc tholeiite and N-MORB. The volcanic rock magma was derived

from the depleted mantle and formed in the extension setting of arc back basin. The zinc and cop-

per mineralization was caused by many geological factors related with volcanic rock, including

material source, ore-bearing wall rocks and fluid channel. The zinc ore was mainly occurred in si-

licified maeble, while the copper mineralization was main; y occurred in the contact zone between

marble and schistositized basalt.

Keywords: volcanic rock, Zn — Cu deposit, geochemistry, genetic significance, Yin’aocao; Qilian

Mountains
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Fig. 1 The geological map of Yin'aocao zinc-copper deposits in Qilian Mountains
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Fig. 2 Yin'aocao zinc-copper deposit rock micrograph
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1 PHMEAMLEEETZEREFHR (W)
Tab.1 Major elements content of Yin'aocao volcanic rocks( %)

FE S SiO; TiO, Al O3  FeyO4 FeO MnO MgO CaO Na; O K;0O P, 05 H,O LOS 587
YAC-1 51. 80 1. 39 15. 29 2.6 8. 45 0.18 5.7 6.96 3.33 0.72 0.15 3.2 0.07 99. 84
YAC-2 46. 96 2.02 8. 77 4. 49 5.82 0.16 9. 88 12.19 2.5 0.92 0.21 2.45 3. 34 99.71
YAC-3 53. 85 1.29 14. 61 2. 88 7.7 0.15 5.69 6.59 2.76 0.72 0.17 0. 36 2.82 99.59
YAC -4 50. 78 0.9 13.72 0. 65 9. 04 0.19 8.02 8. 14 3.52 1.02 0. 14 0. 36 2.9 99. 38
YAC-5 49. 88 1.21 14.01 1. 44 9.24 0.2 7.32 9.74 2.32 0.2 0.13 0.28 3.6 99. 57

x2 BAMEALSE CIPW RESEER (%)
Tab. 2 CIPW contents of Yinao'cao volcanic rocks( %)

B Q An Ab Or Ne Di Hy ol 1 Mt Ap A
YAC-1 3. 54 25.52 29.18 4.41 0 7.57 22.79 0 2.73 3.9 0. 36 100
YAC-2 0 10. 65 22.2 5.79 0.19 41.73 0 9.43 4. 09 5.4 0.52 100
YAC-3 10. 11 26.29 24.22 4. 41 0 5.29 22.39 0 2.54 4.33 0.41 100
YAC -4 0 19. 37 30. 99 6.27 0 17.77 8.63 13. 88 1.78 0.98 0. 34 100. 01
YAC-5 2.23 28.45 20.52 1. 24 0 17. 36 25.32 0 2.4 2.18 0. 31 100

FE & A P AR R1 R2 F1 F2 F3 A/MF C/MF A/CNK SI
YAC-1 8.71 50. 4 1. 45 1 826 1375 0.53 —1.51 —2.44 0.51 0.43 0. 808 27.4
YAC-2 13.61 25.03 1. 39 1811 2 096 0. 34 —1.59 —2.4 0.22 0.57 0. 322 42.02
YAC-3 7.89 47.03 1. 39 2198 1321 0.55 —1.49 —2.41 0.5 0.41 0. 844 28. 81
YAC -4 13. 85 42.78 1.52 1667 1 600 0. 48 —1.55 —2.46 0.4 0. 44 0.632 36. 04
YAC-5 2.1 48. 11 1. 24 2223 1756 0. 47 —1.58 —2.4 0.42 0.53 0. 644 35. 67
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Fig. 3 Geochemical diagrams for volcanic rocks from Yin'aocao
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Tab. 3 Rare earth element contents of Yinao’'cao volcanic rocks(10~ %)

e 5 La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er
YAC-1 6.52 15. 16 2. 64 11. 56 3.18 1. 26 4.59 0. 82 5.44 1. 18 3.45
YAC-2 14. 25 31. 31 4.53 18. 04 3.99 1.33 3.55 0.52 2.77 0.53 1. 34
B RS Tm Yb Lu Y SREE LREE HREE LREE/HREE| Lan/Ybx SEu 5Ce
YAC-1 0. 56 3.50 0.52 52.50 60. 38 40. 32 20. 06 2.01 1. 34 1.01 0. 90
YAC-2 0.19 1.07 0.15 22.00 83.57 73.45 10. 12 7.26 9.55 1. 06 0.95
FE e 5 La/Yb Gd/Yb (La/Yb)xn (La/Sm)x  Sm/Nd La/Sm Rb Ba Th Nb 7r
YAC-1 1. 86 1. 31 1. 26 1. 29 0. 28 2.05 11.4 83.4 1.02 7.48 95.4
YAC-2 13.32 3.32 8.98 2.25 0.22 3. 57 16.5 211 2.02 14. 4 95.5
PS5 9w 5 Hf Sc Cr Cu Pb Zn Sr Ta

YAC-1 2.5 39. 8 52.4 45 4.4 115 87.2 0.63

YAC-2 2.2 38.3 1608 102 7.1 86 184 1. 23
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0. 85 %6) AL AL 7 rfr 4 0 a4 (1. 60 26) Z 1] (HOF-
MANN A W, 1991) , &I i i A K Ll e (TiO,)
SFHE s Na, O/K, O {28 4k K, 7] BB 5 40 38 25 b AF
AKX, KO &S T RER LR AT



112 wodb R NORTHWESTERN GEOLOGY 2017 4

PIME 0. 2400 AT RESE A AT 200 T 4 A A I DX ks
T o A T AN TR A R 0 ik A 2 B KL O iy
T L If A KL SiLFe Mg 45 41 7y — & i B 10 48
EPrEC, A i B BT Zr — Ze/Y B (] 4b) Ui
YT BB PR (44 3 B 58 IR TR S I b B B, R4

B B AR GE Sh i A i R bR . K A R e A
La/Sm 1 (La/Sm) n &7~ 18 U5 k1l A 0 FEAE .
SEu S e H S i A F 15 R 8 A BT L Sm/Nd Jz i )
Jo SR VR SR 8 R (0. 260 ~ 0. 375) (LUDWIG K R,
1998) , KA 0Ce W f 0, U6 I A JK 45 it B e AT

100
0.8 |
Z 10}
N l
T
(b)
5.0 10 100 1000

Hf/3

|
1 0
1p
------ VAB
© :
Th Nb/16
0.1
TiO,
100 100
% 10 | &
e o2
= Ees
(e) (H)
1 1 L PR L L N L L L PR L L N L
Rb Ba Th U K Ta Nb La Ce Sr Nd P Zr Hf Sm Ti Y Yb Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

a. P2 05— TiO Efif s b. Zr/Y = Zr Elff sc. TiOz— Zr [t sd. Th— HE - Nb Efif s e. o0 3bifi Ao 4 BU B s £ 76 38 BRoBE 547 7 1
o5 BE B X s kAL (B B BOYNTON, 1984) s IAT. 137 5E X 2% s CAB. 558t X ik 5 s WPAB. AR N HLBE X A s MORB. ¥ ¥
LA s WPB. MR Ll E s VAB. KIIRZ A s OIB. 8 Kl A s ORB. 8 Kl A TAB. Bl L ila s ALB. MK A
B4 FAMEKRLES IR F EE

Fig. 4 Geochemical diagrams for volcanic rocks from Yin'aocao
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