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Table 2 Chemical component mean contents in volcano rocks w,/ %
R K e s Sio, TiO, ALO;  Fe,04 FeO MnO,
1 ZRA 5 49.25 1.18 17.10 5.30 3.80 0.13
2 ZREEYIR A 1 47.07 0.90 16.64 4.57 4.16 0.21
3 | LB 1 52.29 0.80 16. 87 3.36 3.32 0.31
4 ZRH s 2 50.23 0.68 20.71 2.48 4.43 0.18
5 Sy 9 49.65 1.10 17.50 4.36 3.88 0.17
6 M Ze A 1 60.00 0.55 16.57 3.08 2.55 0.14
7 LI 1 66. 65 0.85 14.20 3.48 1.14 0.05
8 -1 A 2 67.13 0.95 14.98 3.08 0.88 0.10
9 WmECHE 3 73.21 0.57 13.21 1.65 0.72 0.04
10 Sy 7 68. 64 0.71 14.43 2.52 1.15 0.07
11 P 2 66.35 0.81 11.92 3.28 0.79 0.10
12 m-2 WA 2 71.36 0.58 12.61 2.64 0.51 0.05
13 S 14 4 68.85 0.95 12.26 2.96 0.65 0.07
14 i e 8 61.15 0.72 15.50 3.81 2.27 0.19
15 L 1 64.23 0.87 14.84 3.06 1.51 0.13
16 ik 2 67.96 0.53 14.33 2.06 1.96 0.15
17 KT 2 63.38 0.77 15.69 4.52 0.89 0.10
18 R IN KB A 1 65.85 0.58 15.07 2.37 1.76 0.11
19 3P 14 14 64.00 0.69 15.07 3.36 1.64 0.17
B MgO Ca0 Na, O K,0 P, 05 H,0* BRI At H,0~
1 7.82 8.75 3.32 0.80 0.14 1.62 0.68 99.89 0.12
2 6.78 12.35 2.71 1.40 0.21 1.98 0.65 99.63 0.08
3 8.95 6.91 4.11 0.48 0.01 1.89 0.26 99.56 0.13
4 5.86 5.03 4.46 1.17 0.16 3.39 0.78 99.56 0.20
5 7.59 8.35 3.28 0.88 0.17 2.05 0.64 99.62 0.16
6 3.31 2.95 4.56 2.05 0.11 2.49 1.19 99.55 0.26
7 2.03 3.35 6.24 0.13 0.26 0.27 0.64 99.29 0.31
8 0.99 2.22 6.90 0.50 0.22 1.03 0.54 99.52 0.16
9 0.41 1.95 6.32 0.32 0.11 0.37 0.75 99. 63 0.11
10 1.22 2.41 6.22 0.59 0.16 0.85 0.84 99. 81 0.18
11 0.55 5.88 4.11 2.22 0.21 0.84 2.11 99.17 0.30
12 0.37 2.32 3.85 3.49 0.11 0.47 1.12 99.48 0.21
13 0.46 4.10 3.98 2.85 0.16 0.65 0.66 99. 60 0.26
14 1.55 2.66 1.56 7.63 0.17 1.94 0.62 99.77 0.21
15 1.14 4.28 2.69 3.62 0.17 1.95 1.09 99.58 0.35
16 1.23 1.84 1.44 6.57 0.10 0.97 0.51 99. 65 0.24
17 1.33 2.69 2.34 4.92 0.16 1.61 0.69 99.09 0.42
18 1.79 3.34 2.46 4.02 0.12 1.50 0.60 99.57 0.15
19 1.55 2.71 1.80 6.54 0.15 1.47 0.65 99.80 0.21
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Table 3 Eigenvalue of rare — earth elements ( mean content) in volcano rocks
HH A %t TREE® 3 Ce Y SCe/SY Lay/Yhy Lay/Luy S(Eu)®
I e K LA 7 39.89 33.87 6.02 6.62 2.90 3.03 0.87
I-1 PRkl 6 74.56 65.83 8.73 7.54 5.55 6.05 0.60
-2 EEBmikils 4 130. 83 118.81 12.02 9.13 5.58 5.66 0.81
-3  #Ehmkils 10 104.74 97.36 7.38 13.19 6.45 7.81 0.68
@ Mk [ 2;Q TEFRAN 10 °;@8Eu = Euy/[ (Smy +Gdy)/2]. N BB A AR AL, BB B I 2 3 5 4% Sk
[14].
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Fig. 4  Chondrite — normalized REE patterns in volcano rocks
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Table 4  Eigenvalue of lithophile elements ( mean content) of volcano rocks
E i) S ¥E¥  Th/Yb H{/Th La/Ta Ti/Zr Hf/Nb K*®@

I LR ik 7 0.7~1.4 1.3~1.6 33 ~50 34 ~83 14 ~20
-1 #FPmEmeE ks 6 41 ~50 1.7~2.0 4.8~12.6
I-2 EHPREXLE 4 38 ~43 1.1~2.1  4.5~9.7
-3 #FEPmrkkils 10 45 ~52 1.7~2.5 11 ~26

12 M T % e ® >0.3 <8.0 <50 <85 >2.8®
BN A 40 ~50 1.0~3.0

© ML FCR G RAAIRZ 2; @ K™ = Ky/ [ (Tay + Lay) /2 ], NOgJsta ubbrmEdl (J5hn oo 32 B 4 S0k
[151) s @IS L RE ML A IR HHERR ) s @R IREGRIE X A ) bR )
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Table 5 Mean content of metallogenetic and associated elements in volcano rocks w,/ 10 -6
FE2  Au Ag Cu Ph Zn As Mo Bi Sn W B Cr Co Ni
1 3.90 0.38 147 35 117 10.8 1.07 0.37 1.47 0.81 11 82 20 35
2 1.76  0.31 102 23 74 6.3 0.8 0.31 1.45 1.17 9 25 11 13
3 1.14 0.19 55 63 137 7.1 0.36  0.31 1.42 1.94 9 27 10 12
4 2.28 0.61 200 255 203 6.6 1.21  0.30 1.73 2.17 7 36 10 12
5 0.66  0.08 36 21 97 5.2 0.55 0.31 1.8 1.68 13 120 19 29
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Geochemical characteristics in Gongpoquan copper
mineralized province, Gansu

SONG Ci-an', LEI Liang-qi', YANG Qi-jun', WANG De-run?>, YANG Yun-song’
(1. Guilin Institute of Technology, Guilin 541004, China ; 2. Gansu Nonferrous Metal Geoexploration Bureau ,
Lanzhou 730000 , China)

Abstract; There are two types of rock series of neutral-basic and neutral-acidic volcanic rock in Gongpoquan
copper areas. The neutral-acidic volcanic rocks are divided into three subtypes of sodal, nomal and kalic vol-
canic rock. In the neutral-basic volcanic rocks, the rare-earth elements are characterized by lower gross, little
rich in light rare-earth elements, while light loss Eu, near plainness distribute curve and light and heavy rare-
earth elements are all not evident to fractionation. The lithophile elements are characterized by in rich strong
not consistent elements of Ce, Sm but loss Nb, Ta at cobweb diagram, and Th/Yb, H{/Th, La/Ta, Ti/Zr
and K* are separately 0.7 ~1.4, 1.3 ~1.6, 33 ~50, 34 ~83 and 14 ~20. In the neutral-acidic volcanic
rocks the rare-earth elements are characterized by rich light rare-earth, light—strong loss Eu, right incline dis-
tribute curve, and light rare-earth elements are evident but heavy rare-earth elements not evident to fractiona-
tion. The lithophile elements are characterized by rich strong not consistent elements (except Sr) but loss Nb,
P, Ti at cobweb diagram, and Ti/Zr, H{/Nb and K* are separately 38 ~50, 1.1 ~2.5, 4.5 ~26. The for-
mation of two types of volcanic rock in this province may be considered to be a result of crystallzation-differentia-
tion and evolution for basalt-magma which comes from mantle cuneiform section and is regarded as an island
curve construction circumstance producing calc-alkaline basalt-andesite-liparite. The distribution pattern of
REE and the cobweb diagram of lithophile elements of kalic neutral-acidic volcanic rock are very similar to those
of hypodacite-porphyry and granodiorite-porphyry. All volcanic rocks, especially kalic neutral-acidic volcanic
rock, show an obviously rich in metallogenetic element of Cu and associated Au, Ag, Pb, Zn and As etc. as
compared with sedimentary-volcano series of regional Silurian system. Their contents are characteristic of lean-
ing lognormal or bimodal probability distribution. This explaines that the volcanic rocks get these elements from
volcanic or subvolcanic hydrothermal superposition after they have been formed.
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