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Abstract: Taipinggou copper (gold) deposit is located in Qinling orogenic belt, at the junction of the
Indosinian fold belt of south Qinling and the northeastern structural magmatic belt of the Laoniushan-
Yanzhiba period. The altered rock mass relating to mineralization appears to be an ellipse, with a ex-
posed surface area of 0. 12 km®. The altered rock mass is mainly composed of quartz diorite and fine-

grained granite, which were closely related to copper (gold) mineralization, with porphyry granite
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scattered. The LA-ICP-MS zircon U-Pb shows that the age of Taipinggou quartz diorite mineraliza-

tion is 223. 24 2. 9ma, indicating that it was emplaced in late Triassic of the late Indosinian. The ge-

ochemical analysis shows that the quartz diorite is potassium-rich (Na, O/K,O=1.21—1.75) and
alkali-rich (Na, O+ K, O=7.31% —9.67%) and belongs to high-potassium calc-alkaline series of

quasi aluminous rocks. The total amount of rare earth elements in the rocks is high, with obvious

negative Eu anomaly, and the REE distribution pattern is obviously right dipping. The trace ele-

ments are characterized by the enrichment of big ion lithophile elements such as Ba, u, K, and the

depletion of high field strength elements of Nb, P, Ti, belonging to type- I granite. Based on the

comprehensive analysis, the authors hold that Taipinggou copper (gold) deposit is the magmatic ac-

tivity of late Indosinian, suggesting some important magmatic mineralization events in late Indosinian

in Ningshan-Zhen’an area of South Qinling.

Keywords: granite; copper (gold) ore; chronology; petrogenesis; Taipinggou; south Qinling
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Fig. 2 Geological sketch map of Taipinggou copper (gold) mining area (ZHANG Kai et al. ,2018)

o HCRAF I AR AR A 1 1 (5 GSO04, BURE A5 A7 &
N33°37'50",E108°52'59") . 5 4 ML ER AL 2FkE &L 7 18,
3.1 LA-ICP-MS A U-Pbill&E

BB 4338 YRR 15 T A b BT IR 55 AR D 58
B B 533 BLBORE B A 7E B E B R AR AR A8 B
0 FR AR BESFRRAE D0 8 B M i 45 41 R
FHI SR NG 2 78 H 78 2 [ AR S 40 . SR 5 % 4%
A AT BT RN OGS 3% SO BRI AR & O
PR B g AT 85 A 1 CL W R 4 M7 s e B 285
B BAR G T A IR N TC L I B A A 1
AT LA - ICP — MS W, DL AR 15 7] 5 i 45 0%
TR o AR A TR PG b R A R Bl ) o [ K S
2 58 i, o At ) Microlas 22 8] Geolas200M
WO 2248 Agilent 7500a 1CP — MS AL 717

FELTOEHR EHAR N 24 pm BHRR 10 Hz, 3 0l R i
N 20~40 s 4F I T 52 SR B PR AR oE B A 91500
VESMR . JC % & % ] NIST610 g 4h AR .2 Si N N
B s AF % 11 55 K 18 B SR A Tsoplot (ver. 3) 7
5
3.2 ERMBEKEFEELSMH

A R A A 4 B AE P b KA KB 3 0 2
FEMLRETE M. ST AN KA 2 A6
BT P ik AR L T 43 B 0 B0 B 5 2 28 5 BT Ah ) sk
FE BT T WSS, T 7 2 A0 Bk ok 28 4 55 1 A
AT o R Eon R e, b B R ITE R
F X BHR 565 6 AN (XREF) 328 52 1% 5 1 B A +
JGE R 45 8 T AR R 3 AL (ICP — MS) 438 58 Ak, » 5
Z/NTF 5%,



SR BILAE - P 2R U RSP Y A () A S AR B A MR  U - Ph AR Jom i A 77

a. A AR AR AE B B Sk s b ST AL AT SN R AR D s e SR AIDRE BEAR B 14 A S RO T GES2 i D) sd. AR A B G
R A QEZ L) s PL AHCA s KE 8K Hb. N4 5Ce. 7415 Q. 198 Ep. SRAT A1
B3 KEAME)T AT SEBHIER

Fig. 3 Characteristics of ore-bearing rock in Taipinggou copper(gold) deposit
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Sm)y=1.96~2.43, (Gd/Yb)y=1.72~2.20 (%
). KA ARER L EMEA R A A R R
Eu 5% (8Eu=0.31~0. 38, 3K 0. 34), FEFRAL
B3 A7 A HE AL e R o B R b 2 T A

5Lt b A o A B G 3R Wk X P S A DRI K
HA R IuE Nb PR Ti 558 21
JEAICE Ba, UK % Ml LREE (Ce, Nd) & % 1

R A

R2 KTHBRAKENEE(N) MERBLITR(10)MKLERK

Tab. 2 Table of test results of main content (%), trace and rare earth elements (107*) of Taipinggou quartz diorite

TR T

5 GS01 GS02 GS03 GS04 GS05 GS06 GS07
i FAE AR e FEE AR e ARERK G BN FEE AR e BN FEE SR e

SiO, 62. 1 61.4 60. 9 61. 1 61.2 60. 7 61.2

TiO, 0. 47 0.57 0. 54 0.48 0. 54 0.61 0. 54

Al O3 17. 1 16. 2 15.9 16. 8 16.1 16.7 16. 4

TFe; 03 2.15 2.91 3. 06 2. 68 3.17 2. 85 2. 85

MnO 0.07 0.12 0.12 0. 09 0.12 0.10 0.10

MgO 1. 26 1.76 2.23 1.57 1.77 1. 65 1.73

CaO 4.79 7.54 7.08 5.96 7.47 7. 14 6.41

Na; O 5.29 4. 65 4.55 5.18 4. 80 5.00 4. 86

K,O 4.38 2. 66 3.16 3.78 2. 88 3.07 3.45

P, 05 0. 10 0.13 0.16 0.12 0.18 0.19 0.14

LOIT 1.37 1.32 1. 63 1. 34 1.22 1. 14 1. 64

Total 98.9 99. 3 99. 3 99. 1 99. 4 99. 2 99.3

Mg# 57.7 58.5 62.9 57.7 56. 6 57.4 58. 6

Na; O+K,0 9.67 7.31 7.71 8. 96 7.68 8. 07 8. 31

Na; O/K,0 1.21 1.75 1. 44 1.37 1. 67 1.63 1.41

o 4.91 2. 90 3.33 4. 44 3.25 3. 68 3. 80

A/CNK 0.77 0.67 0.67 0.72 0. 65 0. 68 0.70

A/NK 1.27 1.54 1. 46 1.33 1. 46 1. 45 1. 40

Na; O/ (Na; O+ Ca0) 0.52 0. 38 0. 39 0. 46 0. 39 0. 41 0.43

MgO/(MgO+ TFeO) 0.37 0.38 0.42 0.37 0. 36 0.37 0.38

Li 1.83 2.77 4.09 2. 46 2. 96 3.03 2.82

Be 0. 80 1.12 1.28 1.22 1. 44 1. 29 1. 14

Sc 5.70 11.8 10. 9 9.01 13.8 13.6 9.92

\Y 36. 3 117 106 125 192 159 133

Cr 8. 67 24.2 43. 4 20. 1 30.5 35. 6 25.0

Co 49.9 58.9 47.6 53.6 57.0 54.5 60. 9

Ni 13.5 25. 6 30.5 24. 4 23.9 31. 6 21.9

Cu 6 946 5575 5 384 6 636 5429 4415 5679

Zn 37.2 39.6 43.4 42. 8 38.3 35. 4 42.0
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gx2
(e GS01 GS02 GS03 GS04 GS05 GS06 GS07
P RN KA PN PN RN KA RN KA RN KA PN
Ga 20. 4 21.1 20. 4 21.9 21. 6 22.0 21.1
Ge 1. 45 1.70 1.61 1. 40 1.79 1.77 1.52
Rb 30. 6 19.8 23.4 26.4 20. 6 22.9 24.3
Sr 205 372 293 250 330 335 281
Y 33.2 44.5 44. 4 36.1 41.9 46. 9 44.5
Zr 94. 4 114 139 166 173 151 147
Nb 19.5 24.5 20.5 21.1 21.5 25.4 22.4
Cs 0. 47 0. 85 0.67 0.55 0.68 0. 74 0.67
Ba 1117 1115 1086 1039 1014 1134 1179
Hf 2.75 3.41 3.77 4.17 4. 37 4.08 3.89
Ta 1. 47 1. 69 1. 47 1. 45 1. 44 1. 82 1. 58
Pb 42.9 62.9 37.7 46. 1 43.0 53.3 30.9
Th 2.91 3.47 4. 41 3.65 4.15 4.15 3.70
U 1. 05 1.62 1.73 1. 90 2.32 1.79 1. 97
La 38.5 51.4 44.3 41.6 40. 7 47.2 41.7
Ce 97.3 140 109 103 98.9 115 104
Pr 12.9 19.9 14. 4 13.6 13.1 15.1 13.9
Nd 55.5 89. 4 61.8 58.0 56.5 65.2 60. 5
Sm 10. 2 16.5 11. 8 10. 8 10.9 12. 6 11. 6
Eu 1. 06 1.49 1.37 1. 04 1.13 1.32 1. 25
Gd 8.53 13.0 10. 3 9.02 9.76 11.2 10. 4
Tb 1.21 1.73 1.52 1. 29 1.43 1.63 1.53
Dy 6. 66 9.29 8. 75 7.30 8. 27 9. 35 8. 84
Ho 1. 25 1.71 1. 67 1.37 1.59 1.78 1. 69
Er 3.51 4. 84 4.76 3.91 4.57 5.02 4. 81
T'm 0.53 0.73 0.72 0.59 0. 69 0. 74 0.73
Yb 3. 41 4.76 4.65 3. 87 4.57 4. 80 4.76
Lu 0. 54 0. 77 0. 74 0.63 0.74 0.75 0. 74
SREE 241.17 356. 04 275. 94 255.42 252.78 291. 42 266. 63
LREE/HREE 8. 41 8.67 7.34 8.13 6.99 7.27 6.97
Lax/Ybyn 8.09 7.74 6. 84 7.71 6.39 7.06 6.28
Lan/Smy 2.38 1. 96 2.36 2.43 2.35 2. 36 2.25
Gdx/Ybx 2.02 2.20 1.79 1. 88 1.72 1. 88 1.75
SEu 0. 35 0. 31 0. 38 0.32 0.33 0. 34 0. 35
oCe 1.07 1. 07 1. 06 1. 06 1. 05 1. 05 1. 06

IE: A/CNKEE/R ) = Al O3/ (CaO+Na; O+ Kz 0) 5 A/NKEE R ) = Al O3/ (Naz O+ K> 0) 5 8Eu=[Eux/(Sm+Gd)n I /25 I 3L A« 7Y
JET AT Bl g 2 1 R R S AL 2019 4
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Fig. 7 Graphical illustration of the genesis of Taipinggou quartz diorite
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