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Abstract; The Shizishan ore field is the largest Cu-Au ore-field in the Tongling cluster, Anhui province. Several Cu-Au
deposits, including Dongshizishan, Xishizishan, Datuanshan, Laoyaling, Dongguashan and Huashupo, are embedded in
Upper Carboniferous to Middle Triassic strata and occur in the vicinity of intrusions. According to the temporal and
spatial relationship between mineralization and igneous intrusions, three ore types can be distinguished; stratabound
skarn type, skarn type and hydrothermal vein type. The two skarn types are economically most important. Mineralization
of the Shizishan ore-field relates to Hercynian and dominant Yanshanian magmatism. The intermediate-acid intrusions
are the main sources of the metals of the Cu deposits in the Shizishan ore-field. The main magma as quartz diorite,
pyroxene monzodiorite and granodiorite are high calc-alkaline series rocks, which originate in orogen granite. The
geochemical characteristics of the rock show the magma coming from the mantle with mixing of high Na,O and K,O
country rock by assimilate-contamination during the magma intrusion into the crust. Therefore, the different magma rocks
have a relationship to the rock genesis.
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Geological map and mineral deposit distribution of the Tongling ore cluster "’
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Fig.2  Geological map of the Shizishan ore field
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Table 1 Isotopic ages of the Shizishan ore field magmatic rocks
Hik Pt Midxt 4 Wi A/ Ma RIFSCHR
B ARNKE e K-Ar  147.0~160.0 [26]
. 135.8 [9]
B! Ar-/
Aty oA s sel1 [10)
NG AR RNKE B o Rb-Sr&mfs: 135.6+1.4 [27]
o SHRIMp U _pp 00 #22 (0]
" T 36,0520 [28]
BT} Ar- Ar 139.8+0.8  [10]
[iLE) ERNKE wr SHRIMP U - Ph 140.0£2.6  [20]
140.0£3.0  [28]
BT} Ar- Ar 136.6+1.1  [10]
142.9£1.1 [25]
e % SHRIMP U-Pb 139.1+2.3  [20]
RE—KRKS 139.1£2.3  [28]
SRS s K- Ar 147.0 [29]
£ 00
Rb - SrZ&8its: 139.6+9.0  [27)
AEZRNKE  BRA BRI 28 Rb-Sr&m%k  116.0 [29]

FINATREA e Rb-Sr&mfsk  140.0 [9]

BRI E e Rb-Sr&mtsk  145.0 [9]

G T v s R 132.7+4.8  [20]
WA AR 2 SHRIMP U - Ph 1340530 28]
FHILW ARZKNEE e Rb-Sr&gmtsk 135.6+1.4  [27]
Mk RN el SHRIMP U-Pb 141.21.6 [21]
A e Eev oy Rb-Sr %04k 137.0 [9]
Sl ok egal SHRIMP U -Ph132.7 ~142.9 [20]

B A 25 P T T Wk X A B A R,
W R AVIEAT T A R4, 42 1 e 1 R A B Ak
170 ~90 Ma, iy K&K - BEA R Cu - Mo — Au B I
Z5199 130 ~90 Ma, BHICE 2 M5 KA1 Re - Os
[ R AR IS (139, 1 £2.7) Ma, B4R A T
(140.8 £2.0) Ma ~ (138.0 £3.2) Ma, W FH4R(4) W N
KATH T e A e RS A ARG 7. 5 KA
L@ LA™ A JEFE 1L Os — Os BEUARE IS A (138.0
+2.5) Ma, 4 5H &b T s XA 04 4 (140. 8
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TR AR, BUA A BRI 22 . BUA BB 2538
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SAERAISEM IR Y E T, JE B T i 10s™ H iR R A
AR IEIRA S S BERRAS S T R ER
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3.2 FHEcHE

H AR I o R & i (3R 2) AT LAVE T
REE MA ZKNKAMP 4% CuPb Zn Ag As
B LR A AR B B DL R B G R O R
fiE, Horp ¥ A K Cu 2 310 me/g, i T4EIR
{E (20 mg/g) , B KA+ Cu 558 2.00 ~6. 10 mg/g,
WA ZRKINK A Zn 2 67. 00 mg/g, = T 4k [K{H
(60 mg/g)  WWRAP Zn &8N 7.50 ~1570 mg/g,
FEEFLE 61 ~ 1570 mg/g, #EA RKINKAEH Au
$0.019 mg/g, WWkKE Au & EFH0.0375 mg/g,
I TR, A ZRKINKS N & 3,80
mg/g AL THERAE (8 mg/g) , AT RE & R IR 1k 2 s
IR

XA FH N R L AL AR L AR 7 1L A
FEAR AT ERITRESN(ER ) AR ERTR
Si0, (53.08% ~ 66.36% ). Al, 0, (15.16% ~
18.02% ) .Ca0 (3.24% ~ 8.72% ) . K, 0 (2.65% ~
4.83% ) 4% Na,O + K,0(6.94% ~8.97% ) &4
B e s DL Bk (Na,O +K,0 >7.00% ) | 15 4
(K,0>2.50% ) F%5ENHHE, Na, 0/K, 0 il KT 1,
FEAR A RO R T A DN S R v )
INF A DA S AR BRYE (1) 48 5 N, S K ) Si0, 5 &
AL /N (53.08% ~ 66.36% ) , J& T IR YE & £ o
HEEER(8) J 2. 12 ~4. 61,44 3.43,5 <3.30 K
FERRE 2,6 47 3.30 ~9. 00 Hy il Btk 25,8 > 9. 00 Ky
PR, N DU B 3 HUOh s it o

HATBE LS S0, A6, 5 A R, 5
AL O, J CaO #B4 K Z, AT LU R FE 5 A 1) B 7
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Table 3 Trace elements of the Dongshizishan skarns, pyroxene monzodiorite and ores wy/(mg - g™")
FER AR Cu Ph 7n Co Ni Cr v Ti Sr Ba Au Ag Ir Se Mn SRR SCHR
1600 2.00 7.50 4.90 4.00 40.0 33.9 24.0 13.4  0.038 1.15 30.0 10.0
1400  4.90 79.0  4.30 11.0 30.0 68.0 78.0 245 0.037  1.30 93.0  4.86 (3],
WEs 1800 6.10 1060 653 247 51.5 54.9 632 45.6 60.0 49.9 3200
1450 5.10 1570 89.80 101 12.5 25.1 475 12.1 81.4 42.0 1560 [34]
1650 3.00 961 49.0 97.5 19.7 44.0 576 4.5 172 43.5 989
el 1.2x10° 26.0 74.0 49.0 98.0 20.0 44.0 576 4.5 172 42.8 1440 [33],[34]
A RKINKAE 310 8.40 67.0 16.0 3.80 40.0 164 930 684 0.019  0.41 152 11.0 [33]
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Table 2 Major element compositions of the Shizishan ore field magmatic rocks wy/ %
Ak p=YaEvil 5i0, TiO, Al,0; Fe,0;3 FeO MnO MgO CaO Na,0 K,0 P05 5 T AR Sl DI Na,0/K,0 &hlsE5
63.27 0.61 16.51 0.56 1.54 0.05 1.59 6.31 3.82 3.69 0.25 2.78 20.80 1.98 14.20 35.91 1.04
62.46 0.67 17.15 1.07 1.54 0.07 2.07 6.42 4.35 3.36 0.28 3.05 19.10 1.97 16.71 83.67 1.29
64.10 0.60 16.57 1.52 1.39 0.04 1.76 6.22 4.26 2.68 0.26 2.28 20.52 1.88 15.16 30.74  1.59
AYENKE 58.38 0.79 17.27 3.22 3.08 0.10 1.91 5.96 4.54 2.79 0.35 3.49 16.11 1.92 12.29 21.69 1.63 [30,31]
R 59.78 0.81 17.05 3.46 3.18 0.10 2.28 5.58 4.61 2.65 0.37 3.14 15.36 1.94 14.09 31.86 1.74
57.50 0.77 16.43 2.97 3.16 0.08 1.57 5.81 3.91 3.37 0.34 3.66 16.26 1.97 10.48 79.49 1.16
64.33 0.56 16.00 1.38 3.20 0.10 1.77 5.15 3.88 3.38 2.47 21.64 2.05 13.01 34.43 1.15
KNS 66.36 0.57 15.69 1.82 4.07 0.12 1.43 4.06 4.03 3.01 2.12 20.46 2.11 9.96 84.18 1.34 [28]
60.00 0.72 16.68 3.56 1.87 0.12 2.18 5.60 4.29 2.69 0.42 2.87 17.21 1.91 14.94 25.40 1.59
59.28 0.69 16.44 2.69 3.65 0.12 2.22 5.39 4.14 2.93 0.41 3.07 17.83 1.96 14.20 78.71 1.41
59.72 0.69 16.62 3.12 2.86 0.08 2.42 4.95 4.35 3.17 0.42 3.38 17.78 2.07 15.20 80.06  1.37
e s 59.68 0.71 17.06 2.72 3.30 0.12 2.36 5.35 4.54 2.68 0.41 3.13 17.63 1.95 15.13 79.87 1.69
ARl hRARE 64.24 0.55 15.16 2.52 1.68 0.09 2.02 3.87 3.75 3.74 0.32 2.64 20.75 2.30 14.73 85.00 1.00 [32]
63.70 0.58 16.68 2.39 0.68 0.40 1.73 3.24 3.08 4.33 0.30 2.65 23.45 2.18 14.17 86.63  0.71
57.64 0.78 16.64 3.93 1.25 0.10 2.63 6.37 4.33 3.17 0.46 3.84 15.78 1.97 17.18 77.16  1.37
59.99 0.71 16.41 2.87 2.25 0.09 2.28 4.53 3.90 4.10 0.40 3.77 17.62 2.24 14.81 81.77  0.95
AR KNEE  57.31 0.83 15.71 2.80 4.72 0.13 2.32 6.35 4.32 2.99 3.73 13.72 1.99 13.53 72.91 1.4 [31]
ST “RINKE 54.07 1.04 16.24 3.06 4.26 0.15 3.01 8.72 4.30 2.84 4.61 11.48 1.80 17.23 18.95 1.51 28]
—KE 59.01 0.82 16.00 1.89 4.53 0.12 2.32 4.87 4.16 4.02 4.18 14.44 2.29 13.71 77.64  1.03
AR KE 61.64 0.63 15.83 1.60 2.61 0.09 1.71 4.96 4.23 4.32 3.92 18.41 2.40 11.82 74.65 0.98 28]
WL “KINKE 53.08 1.02 18.02 4.32 3.28 0.02 2.21 7.84 4.56 3.04 5.73 13.20 1.83 12.69 22.92  1.50
60.21 0.84 16.33 1.93 4.62 0.13 2.37 4.97 4.24 4.10 4.04 14.39 2.29 13.73 77.44 1.03
AN [31]
61.42 0.71 16.32 1.73 2.76 0.18 2.11 5.67 4.14 4.83 4.37 17.15 2.38 13.55 73.05 0.86
75¢ 5T
- . Om
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Fig.3  Alkalinity ratio of the Shizishan ore field magmatic rocks
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Fig.4 Si0,-K,O diagram of the Shizishan ore field magmatic rocks
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FHERHEAI G 22 59T 5 SUF 7 A e oo R AU
A FAPEE S 5 B A IR A AR R
(T REE) 3 148. 56 ~ 237. 14 mg/g, &% # + i &
(YLREE) 4 139. 12 ~ 218. 70 mg/g, & i 1 i &

25 Wi RS R TR AR

(XHREE) 9. 36 ~ 18. 44 mg/g, 2 F f £ M fH
11.19 ~14.87(3K5) o FHERKLES A 5 i PR R RL
PEHEATHRMELL (18] 8) , Be 73 #2490 -G A 1R

Table 5 REE compositions of the Shizishan ore field magmatic rock wy/(mg - g™")
HIK i La  Ce Pb Nd Sm FEu Gd Th Dy Ho Er Yb Lu YREE YLREE YHREE (La/Sm)y (La/Yb)y 6Eu  8Ce ;Eg‘
39.50 71.99 8.470 30.80 5.23 1.49 4.66 0.61 3.33 0.66 1.97 1.78 0.29 170.78 157.48 13.3 4.72 13.18 1.03 0.82
37.46 70.36 8.120 31.64 5.59 1.50 4.70 0.53 3.17 0.61 1.71 1.45 0.23 167.07 154.67 12.4 4.19 15.34 1.00 0.84
FRKE 41.22 75.18 8.580 31.24 5.28 1.49 4.68 0.56 3.38 0.69 1.99 1.77 0.28 176.34 162.99 13.35 4.88 13.83  1.02 0.83 [30]
KA * A 51.12 90.20 10.41 38.48 6.11 1.80 5.48 0.62 3.79 0.74 2.12 1.94 0.34 213.15 198.12 15.03 5.23 15.65 1.06 0.82
53.52 93.49 10.64 37.84 6.49 1.91 5.48 0.61 3.69 0.74 2.11 2.05 0.29 218.86 203.89 14.97 5.15 15.50  1.09 0.82
51.09 93.68 10.57 38.63 6.37 1.77 5.39 0.63 3.64 0.74 2.10 1.87 0.30 216.78 202.11 14.67 5.01 16.22  1.03 0.84
HRINKE  34.40 64.69 7.340 26.35 5.02 1.32 3.42 0.63 2.96 0.53 1.33 1.30 0.21 149.50 139.12 10.38 4.28 15.71 1.09 0.85 [35]
I e 42.00 79.80 10.00 35.40 6.70 1.80 5.60 0.80 3.90 0.80 2.20 2.10 0.30 191.40 175.70 15.7 3.92 11.88  1.00 0.81 (351
- — R 38.80 72.70 9.510 37.00 5.89 1.60 4.84 0.70 3.65 0.70 1.86 1.62 0.22 179.09 165.50 13.59 4.12 14.22 1.02 0.79 .
A RKINK S 51.00 101.0 11.90 43.74 8.80 2.26 6.32 1.12 5.17 0.93 2.25 2.30 0.35 237.14 218.70 18.44 3.62 13.17 1.03 0.8
AL 34.70 65.50 7.360 25.86 5.00 1.27 3.41 0.61 2.64 0.47 1.11 1.20 0.19 149.32 139.69 9.630 4.34 17.17  1.05 0.85
= AYENKSE 3510 65.00 7.320 25.67 4.86 1.25 3.33 0.53 2.61 0.44 1.10 1.16 0.19 148.56 139.20 9.360 4.51 17.97  1.06 0.85 [36]
48.50 95.00 10.20 36.00 6.50 1.60 4.70 0.68 3.50 0.66 2.00 1.80 0.25 213.64 197.80 15.84 4.66 16.00  0.99 0.89
v, 37.28 69.98 7.940 29.05 5.55 1.42 3.91 0.60 3.39 0.58 1.58 1.54 0.25 163.07 151.22 11.85 4.20 14.37  1.04 0.85
Wil ARk
36.91 69.27 7.730 26.18 5.13 1.25 3.54 0.54 3.10 0.55 1.44 1.54 0.24 157.42 146.47 10.95 4.50 14.23  1.00 0.85
10001
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Fig.8  Chondrite-normalized REE distribution patterns of the

Shizishan ore field magmatic rocks
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