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Zircon U-Pb Age and Genesis of the Ore-bearing Quartz-dioritic Porphyries
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Abstract: The Chating Cu—Au deposit in the Xuancheng City of Anhui Province is a newly discovered porphyry deposit in the Middle
and Lower Yangtze River Valley Metallogenic Belt (MLYB) during recent years. In this paper, we conducted zircon LA-ICP-MS
U-Pb dating, major elements, trace elements (including REEs) , Sr-Nd isotopes and zircon Hf isotope study on the ore-bearing
quartz-dioritic porphyritic intrusive rocks from the drilling holes of the ore deposit, in order to reveal its geological and geochemical

characteristics, and to discuss petrogenesis of the rocks. The zircon U-Pb age for the ore-bearing quartz-dioritic porphyry is 137.8+
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1.3 Ma(MSWD=0.72), suggesting that it was generated during Early Cretaceous. The ore-bearing quartz-dioritic porphyries have high
contents of alkalinity, especially with Na enrichment, and can be grouped into sub-alkaline and high-K calc-alkaline series. They are
enriched in light rare earth elements and large ion lithophile elements (e. g., K, Rb, Sr, Ba), depleted in high field strength
elements (e. g., Nb, Ta, Ti), and show unconspicuous negative Eu anomalies. These rocks have (¥Sr/%Sr); ratios ranging from
0.706403 to 0.707903, show low &v(t) values ranging from —7.4 to =13.3, and with variable zircon &u(t) values of ~4.25~-11.75 (t=
137.8 Ma). Compared with the igneous rocks in other districts along the MYLB, the geochemical features and the emplacement ages of
the ore-bearing rocks from the Chating Cu—Au ore deposit are quite different from those in the fault depression zone (e. g., the Ningwu
and the Luzong basins). Rather, they are much similar to those in the fault uplift zone (e. g., the Tongling ore concentrated area).
According to the above geological and geochemical characteristics, it is concluded that the magma of the ore-bearing quartz-dioritic
porphyries were generated by mixing of enriched lithospheric mantle-derived magma and lower crust-derived magma. They might have
experienced the same petrogenetic process as those of the Tongling ore concentrated area in the fault uplift of MYLB, that is, the
magmas were originated from partial melting of enriched lithospheric mantle and the induced partial melting of lower curst. The both
magmas mixed in the deep magma chamber, thus generated the parent magma of the quartz dioritic porphyries. The parent magmas

may also be contaminated by upper crust materials and suffered a certain degree of fractional crystallization before emplaced in a

shallow depth.

Key words: petrogenesis; U-Pb ages; Sr—Nd-Hf isotopes; porphyry Cu—Au deposit; Chating, Xuancheng, Anhui province
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Fig. 1 Regional geological map of the Chating Cu—Au ore deposit
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a: Photograghs of drill core specimens ; b: Microphotomicrographs of quartz dioritic porphyry (crossed polarized light ) ;

P1: plagioclase; Amp:amphibole; Kfs: K feldspar
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Fig. 3 Petrographic characteristics of the ore-bearing quartz-dioritic porphyries from the

Chating Cu—Au ore deposit, Xuancheng City
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Fig.4 U-Pb isotopic concordant diagram and CL images of zircons from the ore-bearing quartz-dioritic porphyries of the Chating

Cu—Au ore deposit, Xuancheng City
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Table 2 Analytical results of major (% ) and trace element compositions (x107°) of ore-bearing quartz-dioritic

porphyries from the Chating Cu—Au ore deposit, Xuancheng City

TR 201 202 203 204 205 206
Si0, 60.3 60.8 59.4 60.5 58.4 59.3
TiO, 0.49 0.52 0.51 0.49 0.48 0.48
ALO; 15.2 15.8 153 15.5 15.2 15.4
'Fe,0, 4.14 5.93 5.94 2.35 4.26 443
MnO 0.06 0.09 0.10 0.07 0.11 0.07
MO 1.64 1.56 1.57 1.48 1.52 0.97
CaO 4.72 4.03 4.71 6.73 6.07 5.41
Na,O 4.25 4.20 3.30 4.38 4.69 3.65
K0 4.05 3.38 4.16 3.66 3.19 3.65
P,0s 0.24 0.22 0.23 0.23 0.24 0.23
BaO 0.11 0.05 0.04 0.12 0.10 0.08
SO; 1.69 0.26 0.67 2.41 4.27 2.14
LOL 2.72 3.88 431 1.61 4.70 5.87
TOTAL 99.8 99.9 99.7 99.6 99.1 99.6
K:0+Na,0 8.30 7.58 7.46 8.04 7.88 7.30
Mg”* 36.8 28.3 28.4 39.7 35.0 25.2
A/CNK 0.76 0.88 0.83 0.66 0.68 0.78
A/NK 1.34 1.50 1.54 1.39 1.36 1.54
Ba 919 546 379 980 877 607
Rb 78.0 189 104 50.3 532 325
Sr 854 1295 595 888 796 821

Y 13.1 17.8 9.30 12.7 13.1 12.3
Zr 122 174 92.0 99.0 112 115
Nb 8.50 7.90 5.90 8.40 7.80 7.40
Th 6.86 7.86 4.86 7.05 6.64 5.28
Ni 3.00 3.10 2.30 2.20 3.50 2.60

\Y 63.0 85.0 55.0 53.0 65.0 66.0
Cr 20.0 20.0 20.0 20.0 90.0 50.0
Hf 2.80 4.30 2.20 2.70 2.90 2.80
Ta 0.60 0.50 0.50 0.60 0.60 0.60
Co 6.70 7.50 7.20 4.70 7.50 6.20

U 1.61 2.46 1.01 1.59 2.09 1.51
La 22.8 16.1 15.0 24.4 29.0 24.3
Ce 425 30.3 29.8 46.9 54.1 46.3
Pr 45 3.27 3.22 5.03 5.86 5.05
Nd 17.7 12.8 12.8 18.6 212 18.3
Sm 3.01 2.26 2.23 3.12 3.80 3.20
Eu 0.94 0.74 0.59 1.01 1.19 1.06
Gd 2.59 1.96 1.82 2.74 3.07 2.79
Th 0.37 0.30 0.27 0.38 0.46 0.39
Dy 2.16 1.90 1.50 222 2.45 222
Ho 0.44 0.37 0.32 0.45 0.50 0.43
Er 1.26 1.06 0.94 1.40 1.47 1.29
Tm 0.21 0.16 0.14 0.20 0.25 0.21
Yb 1.31 1.04 0.93 1.35 1.55 1.45
Lu 0.23 0.18 0.17 0.23 0.28 0.25
Sr/Y 65.2 72.8 64.0 69.9 60.8 66.7
> REE 100 72.4 69.7 108 125 107
LREE 91.5 65.5 63.6 99.1 115 98.2
HREE 8.57 6.97 6.09 8.97 10.03 9.03
LREE / HREE 10.7 9.39 10.5 11.0 11.5 10.9
Lay / Yby 12.5 11.1 11.6 13.0 13.4 12.0
Lay / Smy 4.34 4.09 3.86 4.49 4.38 4.36
Gdy / Luy 1.47 1.42 1.40 1.56 1.43 1.46
6Eu 1.00 1.05 0.87 1.03 1.03 1.06
oCe 0.97 0.97 1.00 0.98 0.96 0.97

1:201,202~206 M5 Mg* =Mg™ /(Mg™ +Fe’™) x 100; A/CNK=[ALOy/(CaO+Na,0+K;0)] (mol% ) ; A/NK=[ALO:/

(Na,04+K;0)] (mol% ) ; LREE “H La-Eu Z M HREE A Gd-Lu & Z fil;6Eu= [2 x Euy/(Smy+Gdy) ; Lay/Yby= (La/Lay)/

=X
[N

(Yb/Yby)]; SRHEALEAR S| I Wakita et al., 1971
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Fig. 5 Petrochemical diagrams of the ore-bearing quartz-dioritic porphyries from the Chating ore deposit, Xuancheng City
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Fig. 6 Chondrite-normalized REE distribution-patterns and primitive mantle normalized trace element spidergram for the ore-bearing
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intrusive rocks
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Fig. 7  Zircon Hf isotope diagram of the ore-bearing quartz-dioritic porphyries from the Chating ore deposit, Xuancheng City

*4

ENFFHEY KRBT ARAKHE S-Nd B RS HER

Table 4 Analytical results of Sr—Nd isotopic compositions for the ore-bearing quartz-dioritic porphyries from

the Chating Cu—Au ore deposit, Xuancheng City

ena(t)

FES Rb/x10™° St/x10™° TRb/*Sr ¥Sr/Sr (YSr/*Sr);  Sm/x10™° Nd/x107°  "Sm/**Nd "*Nd/"“Nd  ("*Nd/"“Nd),
(t=137.8 Ma)

201 78.0 854 0.264  0.706986  0.706469 3.01 17.7 0.1028 0.51218 0.51208 -7.4

202 80.5 682 0342 0.707307  0.706638 2.26 12.8 0.1067 0.51212 0.51203 -8.5

203 1035 595 0.503  0.707772  0.706 86 2.23 12.8 0.1053 0.51212 0.51203 -85

204 192 1215 0.046  0.706499  0.706409 3.38 19.1 0.1069 0.51213 0.51203 -8.4

205 18.2 1210 0.044  0.706718  0.706633 3.82 24.7 0.0935 0.51213 0.51204 -8.1

206 0.7 343 0.006  0.707915  0.707903 0.27 1.3 0.1255 0.51189 0.51178 -133

207 503 888 0.164  0.706724  0.706403 3.12 18.6 0.1014 051212 0.51203 -8.4
AR A XS H . eNd (1) =[(PNd/ND) (NN ain=1]x10 000, foni= (Sm/*Nd) o (Sm/*Nd ) gon =1, two=(1/As.)In(14+A), A=

[ (Sm/"Nd) s (""Sm/™Nd ) pu=[ (""Sm/**Nd ) s= (“"Sm/*Nd) ] (e*=1) H[(*'Sm/**Nd) = ("“'Sm/**Nd ) pu], (""Sm/**Nd)pu=0.213 6, (*’Sm/*“Nd),w=0.513 151
(Miller and O* Nions, 1985); ("“'Sm/*Nd)cun=0.196 7, ("*Nd/"*Nd) cur=0.512 638 (Lugmair and Marti, 1978); (*"Sm/*Nd).=0.118(Jahn and condie,

1995), AL RS AFE#Y (1=137.8Ma) , A5,=6.54x10"y"'

(FAERAE, 2013 Z=9E 305, 2007) , M7 Jew HE X
& A5 LREE/HREE - {E# /N, (P4 9.01, £l
&, 2014) s HBR T E RAZ A B AT TR £ 5%
N By Lav/Smy V- 21{E 53 51 hy 4.42 F14.25 (4
ZEAF, 2003) , W KT T IE0 IRIZ A A Lav/Smy -
Wi 3.68(FHRIR%, 2014), XTHLATLIAE L, 25
W IR A 9 I K B R e 32 T R RRAE
WX R T I E X)) RS —ER
225t (F4) 15 Wik DX (R B 1 4 X)) 1 A A AR
—3,

TE Sr—Nd [R5 2 4 SRR D7 T8, 255507 PRI
BN K EAE (TSr/Sr) i~ (D) R (A 8) EF%

Nd/™Nd)w=0.513 151

SR Z AL B 5 XA R A A 155 XA 1
O 5 7 58 AT B X AR A CE BRI, R 5
W RIKH™ £ 2 N K B a9 A IR X5 798 ™
EXNRAGHE RS, 50058
KARAGPIE—E T35, N (TSr/*Sr)i—ena (1) KR
K& 8) AT LU MY, 250 PRI 47 S TN K By o 4
R B A AJ DXARE A 8 8 Mg T T B S 0 e e i
G, BN IR A LA B AR A A 3 T/
LB T a5e i i g

25 BT B WSS Co-Au R A BENK B
189 B ) SR PR AR [R] T [ AR VT R 3 1
AT T DX (7 8 DTS A DO AR A T e



602 OB WO ¥ 23 % 4
10 T ik, P v Se 2 M8 IR A ORRERR I X 5
@; TR FHERE G 2 3 4 0 7T RO E ORI %5, 1997)
’ m3~\\ _______ ez AREA RIRH A1 S N B Nb - HI{E R 7.74% 10~
ARG T o T - Nb 2 5 4 6x 10, 7% Nb iy 19x
;| mmERE ){\:)\ i%i#sﬁ%q% HF L5 107°(2E,1976) , IN IR S0 RIERA™ f1 SN K Br e
20 : el F Nb 45 J e 2 G2 , 5 1 e Nb 24
1l | DRERE WAL LB T R T A )

of ommans 2B R M AR

0702 0705 0708 0711 0714 0717 0720 BWREV R A NS Y & 87E9.3x

('Sr/*Sr):

FEPH LA (MORB) KUY Sr-Nd 21 A Hofmann , 1988,
2003, F FHIFEA SR Jahn et al., 1999, 4% F FH15E4SAE Chen and
Jahn, 1998, AR AR 4 I SGIRIB TE S Sr-Nd [ 2 413 Defant

and Kepezhinskas,2001; 71 B #i& Sr—-Nd [l 57 2= 240 gl Yang et al.,
2005; T3 JIHE I KA Sr—Nd [FI 28 20 a2 e 5 , 2008, il i &
25,2011 s i IX 2 2 Se—-Nd (R 28 41 R BRI R TT0445 , 1993, TR R
M FIERAE, 1996, FEACSF, 1998, T3R5 ,2003, Z=HE3C,2004, =B
45,2006, HHEK, 2008, IEEIE Yang et al., 2014
The fields of Sr—Nd isotopic compositions for mid-ocean ridge basalt

(MORB) and marine sediments is after Hofmann, 1988, 2003, for the
Yangtze lower crust is after Jahn et al., 1999, for the Yangtze upper crust is
after Chen and Jahn, 1998, for the Mesozoic slab-derived adakites is after
Defant and Kepezhinskas, 2001, for the lithospheric mantle is after Yang et

al., 2005, for the igneous rocks of the Ningwu and Luzong areas are from
Yuan et al., 2008, Zhou et al., 2011; for the igneous rocks of Tongling area
are from Chen et al., 1993; Xing and Xu, 1996; Tang et al., 1998; Wang
et al., 2003; Li, 2004; Gao et al., 2006; Xie et al., 2008. The base map is
afterYang et al., 2014
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(Sr/*Sr)i—eNd (1) &
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Fig. 8
quartz-dioritic porphyries from the Chating Cu—Au ore
deposit, Xuancheng City
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B HE R0 2 2 B 7 2 SR U DX s 2R A
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T w8 A B F 2.5 Ga KB T #5875 47 HE
[Fl 57 2R 4153 22 (0], H 2 B CRE A (] 7a) , F87R 0
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BlAIR VR o AT St—Nd [R5 25 20 J 2 9041 iy
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SCHIGRIR RIS , AR SCRFFE 45 9 S R 5 3K [
LR A BN . DR E KZ UKL
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3 K PEHUER (Tzanaqi BB ) 1) 570 A Bk 22 T
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A 2B IR IARIE RS S B e & T T

W45 e 5477 M %) vl 2 AR o g2 (=l 0 A
LI, 2005; EMIRSE, 2014) , X — m e HL ] A
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