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Abstract The Xiongcun super-large Cu-Au porphyry deposit occurs as veinlet and disseminated mineralization in strongly altered
rocks. There are different opinions on the type of ore bearing rock due to that the rocks underwent strongly alteration and therefore
protolith could not easily be recognized. The mineral assemblage and structure of the ore-hosted rocks are systematically studied through
thin section identification at the relatively weakly altered domains. It is found at the weakly domain of the thin section that the protolith
was characterized by porphyritic texture. The phenocrysts are dominantly plagioclase, K-feldspars, and minor quarts, while matrix is
consist of K-feldspar and plagioclase. The petrology features indicate they are mainly of quartz syenite porphyry and a small amount of
monzonite porphyry. Based on our work, together with previous work, it is concluded that the strongly altered ore bearing rocks include
mainly quartz syenite porphyry, volcanic rocks and some monzonite porphyry. The Xiongcun quartz syenite porphyry underwent potassic
alteration, silication, and magnetic alteration, which is common in the early stage alteration of Cu-Au porphyry deposits all over the
world. The Xiongeun quartz has high zircon Ce**/Ce’* ratios, with an average of 1169, suggesting that the magma of the Xiongcun
syenite porphyry was formed under high oxygen fugacity, which was the same as those found in most of the porphyry Cu-Au deposits in
the world. The alteration assemblage in the quartz syenite porphyry and the high oxygen fugacity of the magma of syenite porphyry
suggest that the quartz syenite porphyry is genetically related to the Xiongcun Cu-Au mineralizatoin. Quartz syenite porphyry has zircon
LA-ICP-MS U-Pb age of 173.7 +2.1Ma, with MSWD =0. 23 and Ar-Ar age of biotite formed by potassic alteration in the quartz
syenite porphyry is 48.3 +0.9Ma, with MSWD = 1. 58. The biotite Ar-Ar age is much younger than the zircon U-Pb age and on the
other hand, is coeval with the age of granitic batholith located in northeastern Xiongcun Cu-Au ore field, suggesting that biotite * Ar-
* Ar isotope system was reset by subsequent magma event. It is concluded that the quartz syenite porphyry is genetically related to
Xiongeun Cu-Au mineralization and that the Xiongcun porphyry deposit was formed by the northward subduction of Neo-Tethys. The Ar-
Ar age of biotite formed by potassic alteration can’ t record the mineralization age of the porphyry deposit due to its Ar-Ar isotope system
was reset by later thermal events.

Key words Xiongeun ; Zircon U-Pb dating; Porphyry Cu-Au deposit; Neo-Tethys; Southern Gangdese
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Geological map of Xiongcun porphyry Cu-Au deposit ( modified after Lang et al. , 2010a)
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Fig.2  Microphotographs of ore-bearing porphyry of Xiongcun
Cu-Au deposit

Pl-plagioclase; Kfs-K-feldspar; Cod-cordierite; Mt-magnetite; Bit-
biotite
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®1 BT AREKIEHEA LA-ICP-MS SiF4ER
Table 1  Zircon LA-ICP-MS data of ore-bearing quartz syenite porphyry

U Cett/ 26pp 207py, 208 py, Ph *"Ph A
Np=g=2 (x10-%) Th/U Cet+ ey +lo Y +lo oy, +lo B8y +lo 25y +lo i
Age (Ma) Age (Ma)
Xc7-12-01 134 0.59 682 0.02759 0.00099 0.04188 0.02759 0.00909 0.00094 175. 4 6.2 173. 4 35.9 98%
Xc7-12-02 165 0.52 701 0.03116 0.00092 0.03321 0.03116 0.00975 0.00076 197. 8 5.8 197.9 27.8 99%
Xc7-12-03 76 0.49 898 0.03042 0.00157 0.04670 0.03042 0.00824 0.00123 193.2 9.8 191.9 39.3 99%
Xc7-12-04 111 0.58 362 0.02724 0.00114 0.03524 0.02724 0.00856 0.00120 173.2 7.1 160. 8 30.6 92%
Xc7-12-05 72 0.47 2932 0.02720 0.00146 0.06116 0.02720 0.01172 0.00145 173.0 9.2 166. 1 52.8 95%
Xc7-12-06 63 0.52 214 0.02631 0.00123 0.05251 0.02631 0.01202 0.00182 167. 4 7.7 149.7 46.0 88%
Xc7-12-07 175 0.56 3084 0.02765 0.00110 0.02823 0.02765 0.01005 0.00084 175.8 6.9 172.8 24.2 98%
Xc7-12-08 104 0.57 645 0.03037 0.00168 0.14477 0.03037 0.02764 0.00503 192.9 10.5 466. 3 93.1 17%
Xc7-12-09 125 0.47 1949 0.02717 0.00115 0.04217 0.02717 0.01071 0.00149 172.8 7.2 180. 6 35.9 95%
Xc7-12-10 122 0.62 358  0.03035 0.00129 0.04565 0.03035 0.01411 0.00192 192.7 8.1 193.0 38.3 9%
Xc7-12-11 117 0.67 532 0.02788 0.00113 0.04629 0.02788 0.00864 0.00095 177.3 7.1 176.2 39.5 9%
Xc7-12-12 95 0.53 3045 0.02730 0.00130 0.06492 0.02730 0.01408 0.00184 173.6 8.2 171.7 55.7 98%
Xc7-12-13 119 0.55 536 0.02703 0.00117 0.04666 0.02703 0.01163 0.00113 171.9 7.4 175.4 39.9 97%
Xc7-12-14 318 0.86 1482  0.02469 0.00080 0.02585 0.02469 0.00862 0.00061 157.2 5.0 159.9 22.4 98%
Xc7-12-15 97 1.08 334 0.02781 0.00140 0.07113 0.02781 0.01207 0.00115 176. 8 8.8 178. 1 60.7 99%
Xc7-12-16 227 0.56 639 0.02734 0.00084 0.02532 0.02734 0.00916 0.00081 173.9 5.3 163.2 21.9 93%
Xc7-12-17 133 0.50 1070  0.03084 0.00154 0.11378 0.03084 0.01830 0.00467 195.8 9.6 414.2 77.0 28%
Xc7-12-18 132 0.51 572 0.02782 0.00158 0.06899 0.02782 0.01095 0.00170 176.9 9.9 166. 2 59.5 93%
Xc7-12-19 238 0.66 3361 0.03248 0.00195 0.16083 0.03248 0.03283 0.00658 206. 1 12.2 562.0 94.2 7%
Xc7-12-20 117 0.49 605 0.02572 0.00118 0.05861 0.02572 0.00919 0.00116 163.7 7.4 162.7 50.7 99%
F2 BENRETARARERHEBZE A ArlEER
Table 2 **Ar/* Ar isotopic age analyses of biotite from Xiongcun ore bearing quartz syenite porphyry

BB {é%% ®Ar(air) YAr(Ca) ®Ar(Cl)  PAr(k) AV Age +2¢0(Ma) 4: ;:; ¥Ar(k)*  K/Ca + 20 Ak
1=0.00916441 +0. 00004582, ¢, =48.3 £0. 89Ma, ¢, =36.15 +1. 57Ma, ¢, =51. 44 +11. 69Ma, ¢, =51.23 +11. 63Ma

1 4.10% 9.21890 67.02099 25.84839 180.85400 91.3742 8.35 +10.14 3.24 13.26 1.51 + 0.29

2 4.30% 2.82728  6.11169  9.97807 70.73270 68.8807 16.07 =+ 8.04 7.6l 5.18 6.48 + 15.35

3 4.50% 2.18296  0.26324 12.02188 86.02310 149.6716 28.61 =+ 5.00 18.82 6.31 183 + 8288. 86

4 4.70%  0.94415 9.31931  6.02422 44.68100 87.1079 32.02 =+ 4.22 23.78 3.27 2.68 + 2.89

5 4.90%  0.48992 18.33820 3.37453 24.77960  47.949 31.79  +4.20 24.86 1.82 0.76 + 0.56

6 5.10%  2.69669  49.28639 18.06755 128.12580 263.0632 33.71 + 4.25 24.8 9.39 1.46 + 0.59

7 5.30% 0.69216  4.72037  6.75919 48.62450 119.4257 40.25 + 2.88 36.83 3.56 5.77 + 17.96

8 5.50% 0.72354 11.51087 7.85396 54.04340 135.2055 40.99 <+ 2.78 38.7 3.96 2.63 + 4.32

9 5.90%  0.25893 0 3.58874 24.82780 65.9262 43.48 + 2.33 46.24 1.82 2.63 + 4.32

10 6.30% 1.61121 35.71137 25.58804 185.40210 496.0843 43.81 + 1.77 50.97 13.59 2.91 + 1.52

11 6.90% 0.38736  4.70151 3.80595 28.53770 67.5648  38.82 + 3.08 37.08 2.09 3.4 + 11.82

12 7.90% 0.33749  7.88930  7.14278 47.30580 131.255 45.41 =+ 1.77 56.75 3.47 3.36 + 6. 66 vV

13 9.50% 0.25057 10.13475 9.12390 55.17990 159.9179 47.4 = 1.25 68.26 4.04 3.05 +3.23

14 14.50% 0.70453 21.98175 26.12612 187.29730 553.9066 48.36 + 0.94 72.58 13.73 4.77 + 3.26 Vv

15 19.50% 0.53041 13.70952 17.75968 128.36410 383.2632 48.82 + 1.00 70.87 9.41 5.24 + 3.71 Vv

16  30.00% 0.98716 0 9.38607 69.54500 185.5319 43.68 + 2.85 38.84 5.1 5.24 + 3.71

T TGRSR, A BOPARRS 0l R AR 50, I RARIY 11 0 SO RARS VAR T ISR S oA AR I 1R K

PEAH R R 2 5 5 W R S RE AL e ek i PRI R .
(Liang et al. , 2009) , MERS Hd 5 B PRICA 1 SEIE K BEA & 7 TERTTRCAT 7 5 TE A B i A0 BE o R AE B kA8 A
PR (5 5 R 3 LA PR AL (1 2d, o) BBEERAfb-  SRUIASEIE RBEE S G0 L BAT TR 5C &, HERT 4 6
EfE (] 2h) iy . XWERPALIERBEAS S0 A RN SARIERIEAA RIS TR



2058

WOGU-POiE RE A

B3 MER PR RIGH 98 E KBS B 41 CL A
Fig.3
ore-bearing quarlz syenite porphyry, Xiongcun porphyry

CL images of the analyzed zircon grains from the

deposit
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MSWD =0.23, #54 U-Pb [0 2 35 AR B4 = , EREES A 4R
AT A R4S AT S (Harris er al. , 2004) , B, HEAT A
WEIERBEATE BTN 173.7 2. 1Ma,

5.3 BEEArAr FREEHAREHRZWS T

A" AR T B e e A AU I AR B e, T DX Al AL
WILKEBIICA . BTAYEAH =8 Ar-Ar 5Fi 290 38Ma 7
A, 4R R R B AR AR R SR SRR TR (TR SCE 4%,
2006a, b) o S T 73 AT )5 B o SRR X KR B 5
AT T B G 07 REE B BOE L) 8 2 B8 (18] 2d) Ar-
Ar AR (2 2) o MR BRI T 16 BB ot in
BB, ARG ST AR I UL IA] Sa, JT A 5580 A5 L FY) TE S 45 N
AR W B ILIEL 5b, e ZHT AR R AR I S B i ik
1 AV 8. 4 ~48. 8Ma, S RAERS 36.2 +1. 6Ma, 7E
WO HET 6 A~ B Be & 1 4F % th 8. 4Ma 3% 2 33. 7Ma (A
5a) ¥ Ar (N HT Y 28% , J5 AN A B B R LR I8 72
38.9 ~48. 8Ma, JFAEHOL GRS 13 ~ 16 Bir BeHUAT 1 USFAF
0y 48.3 0. OMa( 8] Sa) o JT A KUds 5000 LI 1E 52 55 16 2%
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Fig.4 Concordia plot showing the zircon U-Pb analyses of
the ore-bearing quartz-syenite porphyry of the Xiongcun
porphyry deposit (the insert is probability plot)

AEIR AR 51.4 + 11.7TMa,51.2 + 11. 6Ma( [& Sb, ¢), 5w
WA/ Ar 3 247.4 + 177 (& 5b) , B /N F REY A/ Ar
(295.5) o FEASCH AR AT B o B Ar-Ar [ 290 5%
AL,

ASRAT W BE 5 0 R BPAL B BB = B Ar-Ar 3E4F i
(48.3 +0. 9Ma) mim/NF A IE KBRS 85 A U-Pb [A i R4E
W (173.7 £ 2. 1Ma) , Tl AL~ X 2R &6 46 47 46 8 R
(46.5 +1. IMa) ZEH W R B 2 BEAE G IN K 5 1K (46,9 =
0.4Ma) fr ~ & 7=k (49.6 = 0.6Ma) ( fF 3 244 2009a,
2010) %5 —F, KRBT BEE BV 4 0 IR A2 J5 B 1 20
AT, BEE T IR BOE R = B Ar-Ar [F iR
WRHTZ G S AR m I R A B E, (Ul R G
97 b AR T AS BB S T SR AR

AT BEA R0 R B O 2 4 ) [ 125
ZJ 1Myr /247 (Cathles et al. , 1997 ; 242845 2008, 2009) ,
HERBEA BT PRI G A5 A U-Pb 4E4% (173.7 £2. IMa)
FIER M5 (2012) #E4HH Re-Os AT (161.5 £2. 7Ma)
AR RNE S 22 12Ma, A7 86 1E K BEA (AR FRAE &
1R R A R R B O A A, BB A R A 2 M AR AR
KPS ARAATEL) 12Ma 257 FRATUCHER BEA 4R 40~
PRI FIOL R AR RAF S 22 AR, AT RE E 22 T A AR A
EE

Fo— B M J5 32 3 )5 0 H SR 1 ), 2 3 Re-
Os FF#3A5/N . HiF ABFFE R BV T 19 Re 8 H IR TR A4
BRA T G R A T B R s TP iRokL K-Si 579
WHRLA D EE, FEOEHED Re-0s A #5 7H RS2/, Hi
H N E PRI Gold Acres ¥4 Cu-Mo T IR, J5 & N
Ak kb W Lorelei BF 5 Cu-Mo H J£ ( McCandless et al. ,
1993) , HEATEEE IR Z 5 HA Hh o7 = 14 5 20 52w, A 5 B
TR B R AL AR , B R ST B B R 5 B Ar-Ar [Rl L R A
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Fig.5 The *Ar- Ar age plateaus and isochrones for biotite

from ore-bearing rock of Xiongcun porphyry deposit

R T 25 M SR A s R A O Os — iR LR
FE (McCandless et al. , 1993 ) , [Fl I, B bof B0 25 TR 4 4 10 IR W5
BB Re-Os 4RI /N U & AR 41 U-Ph AR n] RS HE 41
WS A AV E BT R EH AT Hh SRR 8™ #) 315403k Re
B, H AT RESE MR 0 BT D 4 D SRR
BT 2 KB II24EAE, 2012) , SRR AR IR IR ZZ R

54 WREBRAEESRIESN

XUREIrE Sy PE- 1B 5l 5 HE VL 8% 517 22 1) ) B B A i
A, IC S TR R T T OT 50 T A M T Al
(Chung et al. , 2005; Zhu et al. , 2013 ; Royden et al. , 2008 )
LA T ot i 428 32 1Ly A PR 5 32 b BT =5 (Mo e al. , 2005,
2007; Chung et al. , 2009) . ©A GORRI], B EHETTIF

IR T 1 — & 11k (Mo et al. , 2007, 2008) , B K BLHY
XIRETRE % 3 H R KOULCA AR I B8 o 195Ma, i 7R BLRLAY &)
PR I BRI 22 R (Kang et al. , 2014) R BIH R
WrPE T LG R b A I TR) A T LR 2 i 7 XIS 30 pl 2%
RIT —FIE TR AR BIE, 5P sE i o e K sls
(Harrison et al. , 1992; Chu et al. , 2006; Ji et al. , 2009; #
ERESE, 20065 7K 72 KEE, 2007 ; Tafti et al. , 2009; fH252%
%2010, WBEWI%, 2007a) , R HTEHRIT I 5 A (.
PREEIFG my AR b, ZE XU R 205 | & 1 3R ZURY KL 3R
TN, BRI BT R B H o W BIHG 7. — A, 4
P T 65Ma M4, P K T 46 Alf 43 (Mo et al. , 2007,
2008 ; Ding et al. , 2005) o DA, IR 357 g 22 s AR T
65Ma /N T 195Ma B EH A Mo R R 2 S BT RS 0 i 7 IR
MR OC . MERTBES A B PRAL T XIS e 2 H e T oIk
A, B0 A A 98 TE K BEE 85 41 LA-ICP-MS U-Pb 4 %
H173.7 £2. 1Ma,MSWD =0. 23, [K it , AT 5EA B 457 PR
T I B R S TP AU AR o A G o 1 I [R) 62 3R 4Rk
W OCBAE S SCh R 3R) SR IERBES £, (1) 7E 11 ~ 15 ZJH],
ST . PRI R 2k b A AU S S MR
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7 B S AR A e B TE IUBE S IR ( Sillitoe, 1972)
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