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Fig. 1 Simplified geological map of mining area in Qibaoshan deposit
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ST B A T S o AR PRI R BAR FORT A B ST R
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(1) Si0, & BBk, KX AREIE Si0, SR
LT HE R 53.86% ~ 69.6% , R TR 1L <5 Kt
AT Sio, MFHME, S8 biE e Sio,
SEER, X—AMRETTRRE 2RI =T H

F1EtEUARBMETETERESTB(%)
Table 1 Major element contents from quartz—porphyry in Qibaoshan deposit

QB-5 QB-10 QB-15 QB-16 QB-18 QB26  QB27 QB28  QB29
- A WP AR AR AR BRAR AR #RK VEE
A ASREE  BE A RE REE BE KA A

Si0, 66.24 53.86 6792 5994  61.08 67.14 63.66  69.46 69.6
ALO; 15.56 21.06 13.81 1445 1541 14.49 13.76  17.03 15.94
Fe,0; 425 5.27 223 9.81 431 2.86 8.29 1.49 2.92
FeO 1.32 1.43 1.23 1.33 1.09 1.71 1.4 1.34 1.15
Ca0 0.436 0.526 358 0503 172 0.718 0.6 0.846 0.294
MgO 1.05 1.52 171 0649 192 3.64 0.604  1.04 0.668
K,O 4.59 6.31 158 441 6.82 5.28 3.98 2.61 3.42
Na,O 0.435 0.478 246 0501 0502 0495 0479  0.468 0.463
TiO, 0.438 0.738 0.407 0325 042 0.356 0327  0.492 0.352
P,0s 0.197 0.289 0.18  0.133 0224 0.182 0.17 0.25 0.048
MnO 0.014 0.019 0.029 0012 003 0.032 0.011  0.024 0.011
ISTS 4.44 6.8 437 737 5.69 3.47 6.16 5.35 4.88
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Fig. 2 Petrological classification and silica~alkali diagram of the
quariz—porphyry in Qibaoshan deposit
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Fig. 3 Si0, vs. K;0 diagram of the quartz—porphyry in Qibaoshan
mining area
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Fig. 4 Primitive mantle-normalized spidergrams of trace elements

of the quartz—porphyry in Qibaoshan deposit
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Fig. 5 Chondrite-nomalized REE distribution patterns of the

quartz—porphyry in Qibaoshan deposit
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Table 2 Trace element contents from the quartz—porphyry in Qibaoshan deposit

RS QB-5

QB-10 QB-15 QB-16 QB-18 QB26 QB27 QB28 QB29
g Forhy A o
LR GRS ﬁg{;@gg R rsprs mEmE AEEY ”%E R pars BHEE BN

Cu 1340 7820 1240 208 99 334 416 5.45 297
Pb 81.9 128 56 58.7 120 82.8 104 52.8 65.4
In 100 526 195 343 127 190 104 109 425
Cr 16.1 154 11.3 11.8 11.8 12.2 11.8 5.25 13
Ni 495 7.29 4.1 2.89 422 331 3.79 3.21 4.25
Co 6.94 8.39 5.99 6.6 137 2.77 9.95 6.43 20.2
A\ 17.9 40.8 8.2 934 29 522 53 3.1 35.5
As 48.7 66.6 35.1 37.7 25.9 15.9 56.9 37.6 324
Sb 11.7 13 2.01 5.76 0.67 0.46 4 3.8 12.4
Bi 11.4 14 0.79 5.72 2.51 0.53 262 0.088 0.68
Hg 0.23 0.19 0.11 0.35 0.14 0.14 0.26 0.15 0.42
Sr 33.1 39.6 280 10.2 131 11.7 9.59 27.6 17.1
Ba 569 432 100 286 1200 396 366 342 474
A 47.6 66.2 38.1 34.8 45 40.5 36.1 53.2 404
Au 16.9 9.83 8.78 17.5 8.98 1.15 44.8 12.7 8.99
Ag 141 8.54 1.74 0.59 1.04 0.38 4.89 0.1 0.37
Ti 3440 4490 3100 3290 3940 2800 2850 3840 4470
Mn 63.2 115 195 69.1 208 219 87.5 189 432
La 572 71.4 13.5 259 41.5 353 15.5 55.8 26.9
Ce 86.1 107 27.5 41.9 63 53 242 79.3 44 4
Pr 12.6 15.7 4.84 6.57 9.36 7.66 3.77 11.9 7.33
Nd 44.2 54.9 19.1 24.1 33.1 26.3 14 41.9 28.2
Sm 7.44 9.5 3.82 4.27 5.78 4.33 2.57 7.14 5.59
Fu 1.86 1.93 0.93 0.85 1.37 0.67 0.48 1.55 1.36
Gd 5.94 7.49 2.87 3.47 4.66 345 2.11 5.52 4.37
Tb 0.69 0.9 0.38 0.44 0.58 0.38 0.28 0.67 Q.58
Dy 2.92 3.85 1.7 1.99 2.44 1.59 1.26 2.82 2.71
Ho 0.46 0.63 0.28 0.33 0.39 0.25 0.21 0.44 0.46
Er 1.28 1.85 0.8 0.96 1.05 0.74 0.64 1.14 1.19
Tm 0.18 0.25 0.11 0.12 0.14 0.1 0.087 0.15 0.18
Yb 1.1 1.57 0.64 0.79 0.91 0.61 0.6 1 1.1
Lu 0.14 0.22 0.084 0.1 0.12 0.089 0.075 0.12 0.14
Y 11.2 15 6.7 8.25 9.32 6.17 5.16 10.7 10
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Fig. 6 Pb/Ce vs. Pb diagram of the quartz—porphyry in Qibaoshan
deposit
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Table 3 Major minerogenetic elements of the quartz—porphyry and the slate in Qibaoshan mining area(ppm)

EARR Cu Pb Zn ct Ni Co W As Bi v Au  Ag  Mn
RE 846 50.1 400 192 596 408 232 164 256 232 202 126 486
EREHE 12732 833 1586 121 42 9.0 370 396 69 447 144 21 1321
#EIRAE 1340 20 60 25 8 5 1.5 1.5 001 40 0.05 1200
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Fig. 8 Sketch map showing the contact plane of the quartz—porphyry and adjoining rock in Qibaoshan mining area
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Fig. 9 Cartoon showing the mineralization modal in Qibaoshan Cu-polymetal deposit
1R B F RS Cacht); 2T HFER (0 7 o my REANFMIY): 3K TTECd) s d-KIBYTRECd) S-IETEA AR 2
(Zil); 6-3ETEHME R 55 (24); 7. Ve FETEARE (Piln) ; 8— 5 28 BUGREBR A K s 9~ MU IR SR BRD 1 s 10- KL FR AT 11 BRIRT

(DEEILABFEL LB KNS5 7 BEHE %
YIMHXHA KBS R — N EBRBANE A
B A FBAESS R 227-195 Ma, B B H7 )

(2) AXRBER—ESH (KO0 > Nay0) &
8. ARAEERZILA—T S —HZAHE R
& - B R AR A WA T B SRR A A, 4 K
BRHEE A

() uERkib2: FBR T & %% T (LREE). X &
T ¥ AILE(LILE)(Ba,K %) il JLE (Cu.Pb,
Zn ), A T ER 0 R (HREE)FFHE . &% B4
TEMAR-EF LT X ARREARERKERX £
FURUURRE TR A Fa il , 9 mh i ok 7 oA 1 IR ) Jo
HIIA , JB5T i RIS RIZE K A o

(DX EEBEE PR TR A S5T
RAERE R T RS B BR R S Z T4 BT IA
FEF LT ROE RS9 XN KEHRILRHNA
BEBEA R RF Y] HALUR K v RB R 5218 R Je i A
)£ BEBE A1 N ARSI 0 R M N F 55 3
2, B LI BRAMERAT T & MR R,
I HAEM B SAF S 0 mE/E A T R EE N
A

BEREM—WAAEE
{Cu. Pb. Zn. Ag. Fe. S, Ce.
Na. Ma. H20. C1. €02, N2)

. Ag. K. Ca. H20. CL. F. CO2B %

B e

O B REHEHARY #

@ BBRRERG &

@ HRWMF 5

@ BRWEHT KRART &
® BRI &

® RUEBKEF 4

I==E
@4
B
=0

S 3HK:

(1] 45, HE B S 4K ~ DL RIRES &7 5 - i R 24
L) R RS 57,1997,(3): 52 - 59.

[2) iR, B - RERBEER MM - R8RS &
M) AL HJ5 H ARAL. 1998.

B0k, LT, % 5 BRI X AT 385 By 1F
FAD. BWIR A SR8, 2002,23(2): 122 - 129.

A 8eE, FET,Y BT &R AT M. b
op B K i S Rl 2004.

[51 4 RRAE, BEAKAR BRI AE S P E AR R KA A B S
FHUEL A VR T WP I B 5T, 2009, 36(3): 528 -~ 543.

[6] BF3C, Wik, AW, 5 B X KBS H L &R
BAVER: R EERs B R (] AR,
2007,23(10): 2329 - 2338.

(7] BESC, ke, 35N, SRR PAEREESRT
PRI 28 4370 SRR FIARA™ BREE L)), R LB 4R , 2008, 14
(4):510 - 526.

[8] B30, IRE AR, 3B 0N B 24 A — % AR T R T AR
PR IR ST T RS EL:. — TR IR AL
HERELE 5 E2EHR, 2010,32(1): 1 - 14

[9] B3R 3T, BRABESA , LK , 55 A B b X XL 0 B
TR PR A28 43 A AL ER D). #hBR244 ,2011,85(5): 636 -
658.



306

4O MR

55 5= 2012 4

(101 $A¥EME, B R E, %P 5. E 5 LB KBS i b Rk AL
SERFAET]. AR Tolk K324, 2002, 33(6): 551 - 554.

[11] BEEA, BRIER, IWEH. R IL 2 RY R EE ).
B PRHLRR , 1984, 3(4): 53 — 60.

[12] PeHsR , bE B WML R L 2 & BT R BEE([C1/4
ik, BRI RIML. K D WAL R d AL,
1996:29 — 36.

[13] LeBas M J, Le Maitre R W, Streckeisen A, et al. A chemical
classification of volcanic rocks hased on the total
alkali-silica diagram [J]. Journal of Petrology, 1986, 27:
745 - 750.

[14] Peccerillo A, Taylor S R. Geochemisiry of Eocene calc—al—
kaline volcanic rocks from the Kastamonu area, Northermn
Turkey [J]. Contribution to Mineralogy and Petrology, 1976,
58: 68 - 81.

[15] Hofmann A W. Chemical differentiation of the Earth: The
relationship between mantle, continental crust, and oceanic
crust[J]. Earth and Planet Science Letters, 1988, 90: 297 ~
314.

[16] EHRILAE 1T IR M) AL R Bz AR, 1986.

[17] Frey F A. Rare earth element abundance in upper mantle

[C] // Henderson P. Rare Earth Element
Geochemistry. Amsterdam: Elsevier, 1984: 153 — 204.

(18] BIR KL, ;X K-, 4R B, %5 AL SR8 K AT 4 w4
SUCE R R A G RE 0.5 YED,
2007,27(4): 70 - 77.

rocks

191 X0 B, Wi A=, B A, S 2B P EREE XLE
BRI HIERA 2R 2 (7). #ER{EE,2002,31 (2): 129 -
140.

[20] TE4E, M BUAR , 22 10K TR TV L X R AT 4 B 4 K 1y
HEAY MBRMEARAED). HRIFE 575K, 2005,28
(2): 100 — 105.

[21] Othman D B, White W M and Patchett J. Geochemistry of
marine sediments, island arc magma genesis and
crust—mantle recycling [J]. Earth and Planet Science Letters,
1989, 94: 1 - 21.

[22] Collins W J, Beams D, White A ] R et al. Nature and origin
of A—type granites with particular reference to southeastern
Australia [J]. Contribution to Mineralogy and Petrology,
1982, 80(2): 189 — 200.

(23] SAER A b = WL F LA 2 SR R A it A
A5 BRI AT HPR S BIER, 2003, 39(5): 22 - 25.

R4 SR, A IMRE ALK WS S RBT RKb
FRARMIE RS RRT (7). KHAAE 5 B % , 2000, 24(4):
365 - 370.

[25] A7 F0 E B b AT BT R 38 2 A TRl (6 R S Yy A
IRIRR[M]. Jbnl: HUBR A, 1979127 - 131,

Re]HHE, AN, SRR, S HE-LRILEE SR K
TR EEER B B (J] HBRR2E SIE R,
2004,26(2): 11 - 15.

7 ¥ X5 Ik L E W 4R RED M1 RS ).
R SR, 1987, (5): 17 - 21.

Geochemistry of Quartz—Porphyry and Its Relationship with Mineralization
in Qibaoshan Deposit, Hunan Province

HU Jun-Liang, XU De-Ming, ZHANG Kun
(Wuhan Institute of Geology and Mineral Recourses, Wuhan 430205, China)

Abstract: Qibaoshan Cu-ploymetallic deposit of Liuyang, Hunan provinee, is occurred in the southwest
section of Qinzhou-Hangzhou metallogenic belt. And it is the largest Cu—polymetallic deposit in northeastern
Hunan province. The quartz—porphyry is in a very large contribution to the mineralization of the Qibaoshan
Cu—polymetallic deposit. The quartz—porphyry of the ore district is consist of trachyandesite, andesite and dacite
with the geochemical feature of high K (K;0>>Na,0) and Al, low Si, and is characterized by significant enrich—
ments in LREE, LILE ( Ba and K ), and minerogenetic elements (Cu, Pb, Zn etc.), as well as depletion in HREE.
The slight right—dip model of REE and slight Eu negative anomaly considers that the source of magma is partly
from the mantle. However, clear Sr negative anomaly is so similar to the crustal source magma. Higher ALO,/TiO,,
K,0/Na,0O ratio than ordinary granite is indicated that quartz porphyry is mainly coming from the crust. The
quartz—porphyry may be the crust-mantle syntectic granite. The ore bodies are so close with the quartz—porphyry
which is rich in ore~forming elements in space and timing is indicated that the magma may provide the metals.
The process is that the magma carries ore—forming elements from the mantle to the near surface, then mineraliza—

tion after filling or metasomatism in a variety of structure.

Key words: quartz—porphyry; geochemisiry; ore—forming elements; petrogenesis; Qibaoshan copper poly—
metallic deposit.



