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Abstract

Chigou is one of the few medium-sized porphyry-skarn copper deposits recently discovered in the East Qin-
ling metallogenic belt. Previous studies suggested that the shallow copper orebodies are genetically related to the
Late Mesozoic dioritic magma, and it is unclear whether there are multiple stages of magmatism and mineraliza-
tion. Recently, a deep drill hole ZK701 (1615 m) discovers numerous Cu orebodies and granitoid dikes around el-
evations of 573 m and —558 m in the northern part of the mining area. The orebodies are mainly hosted in the
skarn contact zone around the fine-grained granite dikes. This paper chooses the fine-grained granite and skarn

minerals for EMPA, zircon U-Pb dating and trace element analysis. The results indicate that the prograde skarns
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consist of andradite (Andg,,,Gro,)+diopside (Diy,,Hd, 1), suggesting an oxidizing formation state. The zircon

U-Pb age of fine-grained granite is (146.3+5.7) Ma, which is close to the age of quartz diorite porphyry, and the

Early Paleozoic and Neoproterozoic inherited zircons are developed. The calculation of zircon trace elements

shows that AFMQ=0.8~1.0 and Eu,/Eu,*>0.4, suggesting the high oxygen fugacity and water content of fine-

grained granite. Through comprehensive research, this paper proposes that fine-grained granite has the potential

for copper, and forms multi-stage diagenesis and mineralization with quartz diorite porphyry, so the Chigou has

the possibility of discovering larger-scale copper deposit.

Key words: porphyry-skarn copper ore, fine-grained granite dikes, mineralization, Chigou deposit, East Qin-

ling
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Fig.1 Geological map of the Qinling orogenic belt region (a) and distribution map of copper deposits in the Zhashui-Shanyang

mining district (b, modified from Xie et al., 2015; 2017; Chen et al., 2022)

1—Quaternary; 2—Carboniferous; 3—Devonian; 4—Silurian; 5—Proterozoic; 6—Late Jurassic—Early Cretaceous granites; 7—Late Triassic

granites; 8—Neoproterozoic granites; 9—Faults; 10—Copper deposits; 11—Place name
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Fig. 2 Geological map of the Chigou Cu-Mo deposit (modified from Xie et al., 2012; Ren et al., 2014)

1—Quaternary; 2—Marble; 3— Garnet-pyroxene skarn; 4—Quartz biotite hornfels and siltstone interbeds; 5—Diopside hornfel; 6—Quartz-biotite

hornfels; 7—Quartz sandstone and biotite hornfels interbed; 8—Biotite monzonitic granite(146 Ma); 9—Quartz diorite porphyry (145 Ma);

10—Faults; 11—Exploration lines and drill hole locations; 12—M ineralized area
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Fig. 3 Geological section plan of ZK1301-ZK902-ZK701 in the Chigou Cu-Mo deposit

1—Quaternary; 2—Diopside hornfels; 3—Quartz-biotite hornfels; 4—Quartz sandstone and biotite hornfels interbeds; 5—Garnet pyroxene skarn;

6—CQuartz diorite porphyry (145 Ma); 7—Fine-grained granite; 8—Copper orebody (>0.2%); 9—Drill hole; 10—Sampling point
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Fig. 4 Typical hand specimens and microscopic photos of the Chigou Cu-Mo deposit
a~c. Hand specimens and microscopic photos of quartz diorite porphyry, with biotite hornfels (strata) inclusions; d, e. Hand specimens and micro-
scopic photos of fine-grained granite, with some plagioclase obscured by quartz-sericite alteration, and developed disseminated Fe-Cu sulfides;
f. Part of biotite-chlorite veins cut through biotite hornfels, and later anhydrite veins cut through biotite-chlorite veins; g. Layered andradite, pyroxene
and epidote interbedded with hydrothermal biotite; h. Andradite and pyroxene formed granular symbiosis; i. Epidote formed granular and short
columnar, and coexisted with a small amount of pyrite and chalcopyrite; j. Hydrothermal biotite altered biotite hornfels and formed a small
amount of disseminated mineralization; k, 1. Hydrothermal biotite and metal sulfides (chalcopyrite-bornite) symbiotic combination,
k is plane polarized light and crossed polarized light, | is reflected light
Anh—Anhydrite; BH—Biotite hornfels; Bn—Bornite; Bt—Biotite; Ccp—Chalcopyrite; Chl—Chlorite; Cpx—Clinopyroxene; Ep—Epidote;
Grt—Garnet; FG—Fine-grained granite; Pl—Plagioclase; Py—Pyrite; Q—Quartz; QDP—Quartz diorite porphyry; Ser—Sericite
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Table 1 Composition analysis results of garnet from the Chigou Cu-Mo deposit
4y 701-6-1 701-6-2 701-6-3 701-6-4 701-6-5 701-9-1 701-9-3 701-9-4 701-9-5
w(B)/%
Na,O 0.02 0 0 0 0 0 0 0.01 0
Sio, 37.37 37.37 37.21 37.37 37.62 37.53 37.30 37.30 38.37
MgO 0.03 0.04 0.03 0.01 0.01 0.02 0.05 0.05 0.01
AlO4 0.02 0 0 0.02 1.30 1.51 0.50 0.82 5.10
K,0 0 0 0 0 0.01 0 0 0 0
CaO 32.58 32.63 32.71 32.62 32.97 32.90 32.67 32.70 33.24
FeO 28.35 28.55 28.44 28.49 26.97 26.20 27.79 27.46 22.27
MnO 0.28 0.30 0.21 0.26 0.25 0.27 0.23 0.21 0.29
Cr,0, 0 0 0 0.01 0 0 0.01 0.03 0
TiO, 0 0 0.05 0 0 0.03 0.02 0 0.05
Jyii] 98.65 98.89 98.65 98.78 99.13 98.46 98.57 98.58 99.33
DL 12 AN S BT 0 BH S 5L
Si 3.10 3.10 3.09 3.10 3.09 3.10 3.09 3.09 3.10
Ti 0 0 0 0 0 0 0 0 0
Al 0 0 0 0 0.13 0.15 0.05 0.08 0.49
Cr 0 0 0 0 0 0 0 0 0
Fe’* 1.79 1.81 1.81 1.80 1.69 1.64 1.76 1.74 1.30
Fe? 0.18 0.17 0.16 0.18 0.17 0.17 0.17 0.17 0.21
Mn 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.02
Mg 0 0.01 0 0 0 0 0.01 0.01 0
Ca 2.90 2.90 291 2.90 291 2.92 2.90 2.90 2.88
Gro 0.11 0 0 0.08 6.53 7.70 2.53 4.15 25.23
And 93.28 93.57 94.11 93.41 87.37 86.19 91.27 89.66 67.51
Pyr 6.61 6.43 5.89 6.49 6.10 6.11 6.18 6.08 7.27
T : And—F5 KA1 s Gro—F5 5K A1 5 Spr—ERAR A1 CBEAR AR A R SRR A +ES SR AR A1) 5 07 R AR TR B
R2 g Cu-MoH RIER RS (w(B)/%0) 3 HT 45 R
Table 2 Composition analysis results (w(B)/%o) of pyroxene from the Chigou Cu-Mo deposit
44y 701-6-1 701-6-2 701-6-3 701-6-4 24y 701-6-1 701-6-2 701-6-3 701-6-4
Sio, 53.01 52.97 52.59 52.32 Ti 0 0 0 0
TiO, 0 0.02 0 0 Al 0.02 0.01 0.01 0.01
Al O, 0.38 0.29 0.31 0.28 Cr 0 0 0 0
Cr,0, 0 0 0.01 0 Fe 0.02 0.04 0.03 0.03
FeO 8.75 9.59 11.27 12.94 Fe?* 0.26 0.26 0.33 0.38
MnO 0.58 0.59 0.62 0.56 Mn 0.02 0.02 0.02 0.02
MgO 12.79 12.69 11.37 10.51 Mg 0.71 0.71 0.64 0.59
CaO 24.38 24.43 24.09 24.07 Ca 0.98 0.98 0.97 0.98
Na,O 0.11 0.11 0.17 0.12 Na 0.01 0.01 0.01 0.01
K,O 0.01 0.01 0 0 K 0 0 0 0
JEvill 100.01 100.7 100.43 100.8 Jo 1.85 1.90 2.00 1.82
L 6 AU SRy i BH A Di 72.15 71.75 64.83 60.09
Si 1.99 1.98 1.98 1.98 Hd 26.01 26.35 33.17 38.09

T Di—iE AT s Hd—F5PMEAT ; Jo—B5REAT 507 Fm I TAZ I B .
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Table 3 LA-ICP-MS zircon U-Pb analysis results of fine-grained granite from the Chigou Cu-Mo deposit
- . w(B)/1076 [ fi 2R LA AE % /Ma

Pb Th U 207pp/235U +c 206pp/238Y +c Age +0
701-Y1-1 47.59 280.37 409.58 0.70391 0.02006 0.09237 0.00206 569.5 12.2
701-Y1-2 21.73 183.81 231.51 0.53936 0.01196 0.06976 0.00099 434.7 6.0
701-Y1-3 32.03 34.69 137.66 2.08833 0.04210 0.19246 0.00268 1,134.7 14.5
701-Y1-4 3.31 75.96 105.13 0.19615 0.03236 0.02451 0.00153 156.0 9.6
701-Y1-5 117.35 629.13 1,210.32 0.68268 0.03013 0.08240 0.00287 510.5 17.1
701-Y1-6 5.09 100.82 160.14 0.17903 0.02697 0.02534 0.00152 161.3 9.6
701-Y1-8 46.81 238.39 504.74 0.58051 0.01100 0.07354 0.00093 457.4 5.6
701-Y1-9 44.05 164.99 569.20 0.53783 0.01279 0.05951 0.00123 372.7 7.5
701-Y1-11 56.86 238.37 311.43 1.26210 0.02561 0.13147 0.00178 796.3 10.1
701-Y1-12 16.44 109.16 163.11 0.58339 0.01838 0.07452 0.00114 463.3 6.8
701-Y1-13 60.76 237.76 310.41 1.30269 0.02593 0.14126 0.00202 851.8 11.4
701-Y1-14 51.66 598.55 519.81 0.55444 0.01300 0.07149 0.00119 445.1 7.2
701-Y1-16 73.91 409.26 817.77 0.55216 0.00885 0.06853 0.00069 427.3 4.2
ZK701-Y1 701-Y1-17 4.45 97.76 157.05 0.16284 0.02246 0.02324 0.00089 148.1 5.6
701-Y1-18 53.60 353.67 290.14 1.10412 0.02358 0.12110 0.00156 736.9 9.0
701-Y1-19 65.67 250.06 389.34 1.12946 0.02154 0.12429 0.00161 755.2 9.2
701-Y1-20 5.23 151.15 180.14 0.15153 0.02222 0.02245 0.00112 143.1 7.0
701-Y1-21 28.40 261.37 270.12 0.58022 0.01454 0.07346 0.00095 457.0 5.7
701-Y1-22 5.01 115.16 176.34 0.16697 0.01621 0.02207 0.00109 140.7 6.9
701-Y1-23 86.90 407.51 931.49 0.57000 0.00939 0.07421 0.00095 461.5 5.7
701-Y1-24 37.16 222.56 405.20 0.54661 0.01051 0.06998 0.00089 436.0 54
701-Y1-25 64.23 482.91 722.30 0.57601 0.01670 0.06724 0.00071 419.5 4.3
701-Y1-26 75.43 98.58 406.72 1.52787 0.03147 0.14987 0.00234 900.2 13.1
701-Y1-27 113.39 86.72 384.87 2.99291 0.06474 0.24810 0.00472 1,428.7 24.4
701-Y1-28 124.88 892.88 1,524.52 0.50767 0.00885 0.06097 0.00055 381.5 34
701-Y1-29 102.13 133.89 193.64 6.71150 0.09887 0.37284 0.00454 2,042.7 21.3
701-Y1-30 19.92 231.59 187.79 0.55231 0.01537 0.06953 0.00082 4333 4.9
701-YB155-1 93.37 313.91 640.61 1.04804 0.01830 0.12033 0.00165 732.5 9.5
701-YB155-2 48.34 195.30 297.29 1.13616 0.02190 0.12925 0.00158 783.6 9.0
701-YB155-3 28.71 194.64 325.06 0.55054 0.01370 0.07176 0.00098 446.7 5.9
701-YB155-4 45.56 98.46 251.71 1.46139 0.02662 0.15405 0.00221 923.6 12.3
701-YBI155-5 242.10 1,906.07 2,772.01 0.60377 0.01523 0.07223 0.00164 449.6 9.9
701-YB155-6 40.29 407.43 410.66 0.53589 0.01016 0.07238 0.00092 450.5 5.5
701-YB155-7 74.61 154.83 392.79 1.55681 0.02600 0.16069 0.00184 960.6 10.2
701-YBI155-8 214.56 568.55 836.69 2.09592 0.02967 0.19867 0.00219 1,168.2 11.8
701-YB155-9 68.92 363.36 721.40 0.64949 0.01716 0.08098 0.00119 502.0 7.1
ZKT01- 701-YB155-10 72.35 173.59 208.85 3.36053 0.06870 0.25965 0.00295 1,488.1 15.1
YBI33 701-YB155-11 62.68 380.60 719.06 0.54393 0.00934 0.07233 0.00092 450.2 5.5
701-YB155-12 10.57 71.90 118.10 0.56005 0.01677 0.07193 0.00077 447.8 4.7
701-YB155-13 38.86 219.02 212.10 1.20982 0.02437 0.13320 0.00148 806.1 8.4
701-YB155-14 75.10 211.64 506.75 1.18519 0.01953 0.12412 0.00169 754.2 9.7
701-YB155-15 53.31 92.35 397.02 1.15022 0.03943 0.12377 0.00332 752.2 19.1
701-YB155-16 47.75 85.33 118.30 4.55247 0.07881 0.30704 0.00362 1,726.1 17.9
701-YB155-17 31.39 201.00 359.04 0.54267 0.01110 0.07206 0.00094 448.6 5.7
701-YB155-18 19.52 160.95 204.74 0.53544 0.01373 0.07480 0.00106 465.0 6.4
701-YB155-19 20.52 179.77 213.29 0.55018 0.01123 0.07204 0.00103 448.4 6.2
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Table 4 Trace element analysis results w(B)/10° of zircon from fine-grained granite of the Chigou Cu-Mo deposit
FE A4 PR ] La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
701-Y1-4 0 13.00 0 0.80 1.85 0.68 7.31 2.60 30.94 12.18 65.04 15.64
701 701-Y1-6 0 16.39 0.11 1.02 0.84 0.56 6.68 2.33 29.69 10.88 63.12 14.03
vi 701-Y1-17 0 19.57 0.12 1.23 2.84 1.24 13.81 4.55 59.80 24.41 130.23  29.10
701-Y1-20 0 18.34 0.12 0.57 1.69 0.56 8.81 2.88 38.04 14.87 78.93 17.71
701-Y1-22 0 15.84 0 0 1.50 0.71 6.64 2.67 35.28 13.78 69.90 15.95
FE 2R Jige) Yb Lu SREE U Th Th/U Ti EwEu*  7/°C  Logf(0,) AFMQ
701-Y1-4  147.48 33.42 330.94 75.96 105.13 1.38 7.99 0.56 83437 -13.14 0.89
701 701-Y1-6  139.53 33.23 318.42 101.60 165.17 1.63 6.99 0.72 821.03 —13.28 1.02
vi 701-Y1-17 293.86 67.16 64791 98.45 161.51 1.64 10.50 0.60 862.63 —12.48 0.99
701-Y1-20 176.99 4226  401.75 152.26 185.50 1.22 9.61 0.44 853.38 —12.81 0.84
701-Y1-22  162.49 38.67 363.43 11597 18141 1.56 5.72 0.68 801.64 —13.66 1.05
a
#2 # #1 #14 #16 #24 #30 e&
oOPee &
435Ma 457 Ma 463 Ma 445 Ma 427 Ma 436 Ma 433 Ma
#@) #13 @ #ISE #19
796 Ma 851 Ma 737 Ma 1428 Ma 2043 Ma

#18

450 Ma 448 Ma 449 Ma 448 Ma
# #13 #15 #14 #16 N
U-PbRBEESZ: 24pm
o, € a :
4 " \ . 100 pm
732 Ma 784 Ma 806 Ma 754 Ma 752 Ma 1726 Ma

K5 A Cu-Mo# K 701-Y 1(a) 1 701-YB155(b) AL i A1 A A ZOEHRAE C 4 I s i 55, 0RE T SRl AN A
U-Pb4Fi%)
Fig. 5 Cathodoluminescence characteristics of zircons in granite 701-Y1 (a) and 701-YB155 (b) from the Chigou Cu-Mo deposit

(“#” is the serial number of the measurement point, and the numbers below the particles are the U-Pb age of each zircon)

ZEAWEIT, X AP AS TRV B A7 0 L R ML, %o 320 B 2 A
HEAEEE L (RI5%,2004) , il 5 AR A
B AIE-AIEE M, BA AT A KRG WA

T (R TCAREEE,2004) o AIREAE a7 bk b il 4% 4
TP B 2R A0 R R 2 AR $i % A 7E A AR R Y R AT
RA BIEFEE . CL NERE5H  U-Pb A Al T 3

(Hoskin et al.,2003) ; i A8 Ji g5 A1 B & 2= N4
¥y, ZECNMIE - A MIF SR R, H R ]
SR AR T R TR A K B B A O TR B A AN [ R

REAE , AT R B 70 o8 3 21« b AR A A7 R AR AR
A AR T AU (K 6a~d) o
i A AR £ AR G A Tk (701-Y 1) AR
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BB R ATE -2 AR RRE, 2B B Y R 5 38
MW, B4 Th/UME K 1.22~1.64, Jg B4 45208 4 47
(& 6a;Konzett et al., 1998) , i i 115 W rp A= [T gk
A, 138 T (146+5.7) Ma B9 S5 BT 26 4R 8 (1] 6a) o
AR A R AR AIERHIE , BB I B 1R
RAHF  BREB A K (701-YB155) % F &R (701-Y1)
(R A R A B B T R AR 5 A B AR & 6 I Th/U
{H(0.44~1.23), KL T A K& A (Th/U>04) . i8It
AR AR AR T (449.4+4.0) Ma [ S5 2R 4R
% (1 6c) o Biow i s A 2 2 22 N Es i, 241
KB W0, H Th/U (R 0.64~1.22, Jy it
U E SRS A, AR R (E A A 772 Ma Fi1 794 Ma
([ 6b.d).

HR 4 DL RS , 28 5 A R (146+5.7) Ma 1] DL

0.40

030
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S ARLAE A I A A (B 6a) : D 7E2A kiR 1]
2 AR A R, B A ORI B, R
Z 35k ZU AR VR (] Sa.b) , H U-Pb 453 T LIAR
FEEA T AR 5 @) AR X A 2 PR AT e
ZE Vg A (8] 3) , 3R HOE B4R 8 e T b Jfe &
L HERR T R ARG T OBA AT ek . B
A AR T AR A B AR IS S AR AR AT 18 22
G2 UL BT R TE A ROE 1 78 25 d
PPy Sy % LEPNOPu N L N R aE i BT
AR AR SR 1Y o — R U, 1 AR B Ak AR A 1 A
AIREA 2 8 O 085 B S A MR ER DT Pk
AR RN 5 Q) S SR AR [T A R A A TR 1
Fr R T8k S Al 3K 1Y) (Zheng et al., 2006 ; Wang et
al.,2020; FrRK RAF,2023) o ARIAE B & Y Rt 2

7F b
6 -
5 -
& 446
~— 4 =
=
LY
3 -
2 -
0 79
1 e 1
0 0 500 1000 1500 2000 2500
FE#/Ma
6F d m
5 -
4 -
<:
§ 3t 450
2 -
1772
1 - A e
0 m L L
0 500 1000 1500 2000 2500
F£#/Ma

W78 Cu-Mo B PRANKEAE bl 7 A7 1) U-Pb AR 3 8] (a o) FIAE S HER A E i 26 7 E (b .d)

Fig. 6 Zircon U-Pb age plots (a, ¢) and age probability cumulative curve histograms (b, d) of fine-grain granite
in the Chigou Cu-Mo deposit
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PRI £, FEFEK -1 BHA 5 X AT A e 5%, 1
HIE AR 5 2R 25 04 il IX (10 B oty AR AR 3 T 3 —
BT R IR P S S RIS 2 Hh R
)15 5t (Wang et al., 2015) . AIRiAE R A H BTG
(772 Ma #1794 Ma, [ 6) 3RS A T REK F T3S
ISP PTWEE Awey B 1 e & X1 DR N /€ SO E v &)
(175 3 Pty Rl Th/U {38 78 187 A RAb 2R B A1 1Y
FIRH (BRI, 2004) ;@ FEK-IIBHE 4R IX &
Fon RN A+ K A+ K A 4 A (Xie et al.,
2017), I HAE R 2308 X 38k PN AFZE RS2 0B e 10
I 4 (850~700 Ma, Zhang et al.,2023) , I 78 HIRHB
IRV AL mI I = V5P WL aw ey &3]
TR B R T P AR e A i L TG 1 S e R
5 Rodinia K i i) 24/# 45 % (Chen et al., 2006; 7% K K
4 .2023), RGBS AR (701-YB155) AR5 2 b Ak
A, ATRE R T ARAE B S AR T K sty
AR BT OCH AREE A,  ELRIY A I 0 4 D
(E15) U A A A i T T3
52 PRENEEREETEAN

B IXAFAE A LN BE 2 AR b 7 2 AR
G BN, A BN BEA FIAR A T8 BT 1 A AR
A5 3] LT A A ST UE 52 QP RE T 45, 20125 2R k& 4
2014), HiERTLZFFE S A SN KBS A E % K .Rb,
Sr filBa S KB 210K . 7 i Nb Ta Ti.P I Hf 5%
F R ITC R RHE , AT S 78 TS 45
2012) . AHRLAE R A B BUA AR IE 2 146 Ma, 5 47 9E A
KIEA 1 TE B AR A — 0, 7T BB 2 [RIAS [ B B 1)
TS RGE 1) R A — B (AR, 2014) .
DAFE A8 B 4 e DX A RS , T8 & B 4R AE B
Folk I AED IR A, IR TR A AR mE 7
T ALK B s A ARAIARLAL 5 B B A v T

o AR B R i K R TR B - R
(A . BRSS9 N RO P R B R
B3 PR 558 T T8 B B -5 R A A 0 AR A e
(R 8%, 8 B AFMQ>1.0 [ 73 38 iy Cu e 2 Y
J1%5 K (Wang et al., 2014; 76 B 75, 2020; #7 fi 45 |
2023), TERFGRIERMT S BEIEMAEERREL A
i, LSO SO, e AP 7E A3 s 1
Cu 1 5 3 vh 19 % # )5 (Sun et al., 2015; Richards,
2021) . FRARGIZERAR R TR, B TR L
H,0-CO,-NaCl/& £}y (Zhang et al., 2020) , K5 75 i
PRI R AR RRIE . ERY R A0 DL LA A
T S R A+ 35 A 25 (Meinert et al., 2005) .

T LAY R T W A AT, AR B
i 5 1 A B A RORE A o T AL P R R A R X
B R FOP BT S AR (7)) .

EAMMEITTERAR  ZHTEEITTRARA
1% £ (Waters et al.,2015; Wang et al.,2021) . F] FH4%%
A1) Ce U Ti 14 7 it Al 8 S 1 HR0A IR AR Rtk
A (Loucks et al.,2020) , & 1T H 152 L B4k 4 54
K Y logf(0,) {8 Fil#E-13.7~-12.5, 11 .43 AFMQ=
0.8~1.0(584), HIAMHFIR 2 A g N K BEA s A
AR 25 R R ARIAE B e 5 A BN K BE A 2
AL 5 A7 45 R RE 1 log fLO,) AR, ZE B HH AR B
FURIE (K 8a) ., #5471 Euy/Euy il % al LI A&
KERRE, I 5 2R BUE G (Ge et al,, 2023) . 4E
TFRI, AR RIS I 5B -1 R A i A G 7
HKEEA 1Y Euy/Bu* 338 KT 0.4 (Lietal., 2024) . i
IANKIAE B 5 B Bun/Buy* KT 0.4, 5 A SN KB
HA RIS AR (B 8b) o L8 LATIR, ki AL X 7+
FERE 25 50 A b S8 HAT BB R I H B A
AR AN K B AREAE , AT B Cu i 1T 77 o
53 HEENX

YA R AT PR 5 R S A B EH BT Y Re-

2+ 2+ Pyr .
(Fe > Mn™, Mgz +)2‘6‘13813012

40
Garnet (n=9)
: 20
(&)
Gro And
Ca,ALSiL,O,, 0 40 60 Ca,Fe,Si,0,,
Jo
CaMnSi,Q

Pyroxene (n=4)

Di X XX Hd
CaMgSi,0, CaFeSi,0,

&7 s Cu-Mo i RATH 51 AR 1) )80 537045 &
And—$5 M0 A s Di—IB 1 A, Gro— 5 5 4, Hd— 54k £,
Jo— B SR MEAT s Pyr— B MR A AL 4G CEE SR AR AT+ BR AR A B EE AR )

Fig. 7 Composition distribution of garnet and pyroxene
in the Chigou Cu-Mo deposit
And—Andradite; Di—Diopside; Gro—Grossularite; Hd—Hedenbergite;

Jo—Johannsenite; Pyr—Pyralspite(pyrope+almandine+spessartine)
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Fig. 8 Trace element characteristics of zircons in granitiod dikes from the Chigou Cu-Mo deposit

a. Temperature versus log f(O,); b. Zircon Eu/Eu* versus AFMQ (data of quartz diorite porphyry are from Chen et al., 2022)

Os 4F-1% , W 7~ 8 BH B 76 (148.1+2.0) Ma, 578 303k
15 AIARLAE < 3 DK T2 BUAE 5 (146+5.7) Ma—3(, X
BEAR YA 55 X0 P (1) 2 A BEA -0 R A0 R B B AR
WAL — 3, ¥ /KI5 (144.2+0.6) Ma, |- G4
(147.6+0.9) Ma, & T 5 (142.1+0.6) Ma, I & i
(142.8+0.4 Ma) . /Ny 11 (149+0.5) Ma, JG {1 ¥4
(145.7+1.7) Ma % (& 1b) , 4L T FEK - 11 FHAR B 4
X (Xie et al.,2017; Chen et al.,2022) . Z%( & Cuts
W50 AR R A 1 DK U JA G, T Mo 59K
2 516 5 U H AT 5 (Seedorff et al., 2005 ; Silli-
toe, 2010) . iX 2 FE IR AEFEIK -1 FH A 4R X W v A=
R Cu-Mo " XARF A F , A Xl B s — K
A6 75 0 B Mo i Ak FAE S LA S N B 2
i Cu 1k (18 2, R F5 5%, 2014; Xie et al., 2015) . 1%
Bk Ry ZeWs it Ll DL 3 AR SR B 22 & A
RS E TR Ok i | 3 T B P LRSS e S
A8 R BE B i Cu-Mo B R (AR JL b 5 B 2 /N S 1110
DX B 25 BE KA B TE ) Fe-Cu B R 55 (3 4
F4F,2013;Li et al., 2024) . L IA5H & B ANRLAE B4
AN TE T HEZK -1 BHA 46 DX AE b 25 A 1 22 481

THE S0 P P i3 )RR R BB PRI I A
52 M B - EH & A o (AR A
4%,2010; Hong et al., 2021 ; B4 4%, 2022) . Z B
() J - ) B) 2 22 0] 10 Ma LA L, /D 1 Ma LA
M (Sillitoe, 1988 ; Arribas Jr et al., 1995) . N4 5

e B B A T AR K TR T 1~3 Ma(Sillitoe,
1988) ; 4 F b B AY A HF B 18] 5 2 7F 8~13 Ma L) B
(Francisco et al., 2001) . ENWAFTERA R H4
JEPE I 22 AR O BB AT IR, L e X
WS N Ak L BREE A TR B 2k 4 Ma (14 B 1] 5] B
(Hou et al., 2006) . EEFHG PRI BT 255 AL i
FERTRESEARZE D) T A AR R R AL, iXH45 B 7T
R B 1 AT b & A & 4R FIUTTE (Chang
etal., 2017;Li etal., 2017) . iHAKIAE 5 A 5 A %
INKBEA R T 140~150 Ma N, B0 1 R 2 B
HAHR HIG SR FOG . 20 BEA KT A5 e
Py I3 AT LA BRIt v AR b, JF m BE Ea R
BT IS (4755 ,2022) o PRI, AR SCHE (] S 41k
BRI A 5 AN KBS T LUSE” a8 R EA -
R G (T 7 o T AR A6 B 2 7= T
ZK701 F1 HALIE 1400 m LA F 572 H (K 3) , =PIk
JCHERLEM I T8 X AERAK AR B TR (4%
T, SO AR A B R A AR R B AR

6 4% it

(1) IR 558 & B A 400REAE B A Tk i 5 41 U-
Pb & 4F, JR1G 2] T e b AR (146.3£5.7) Ma {7 AT
AP E I e AW | T W E AV ar A SR
BUA RIS 5 A S N K BEE—3
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(2) AHKEAE b 5 A i s B R 5 K
ik, L AR i 55 AT BT 40 518 A B9 0 A i 2
AR—E BT HI 2 CR A BRI 2R AL, 20
REAE B e AR U 19 1, 2 B B 9K 45
BRFAE , S8 A SRR 1 4R T

B BOHRTRINICA b — = SRR
F AR AR RN 58 b 25 3 13 B A SCHF 5
SR b T (RO M B 50 P IR 5
S I RORCE T L TR AT i e 45 T S
By 5 Rkt i s S B4 7 B DA S T 22 Ui
TERS AT U-Pb AR R TUR M P 40 3 B4 5 Sl
A ATEIR B SO R 3R A B E R
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