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Fig. 1 Geological summary map of the Mashan Au-S
deposit in Tongling, Anhui Province ( modified from
Zhou Zhen, 1984)
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Fig. 2 Histogram for strata from the Mashan
Au-S deposit in Tongling, Anhui Province
(modified from Zhou Zhen, 1984)
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Fig. 3 25 line section of the Mashan Au-S deposit in
Tongling , Anhui Province(modified from Zhou Zhen,1984)
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Table 1 REE contents of rocks and minerals from the Mashan Au-S deposit in Tongling, Anhui Province ( X 10™¢)

KA FEE PR La | Ce | Pr [ Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu Y | %R SRR
KIGHEE I A PN A 11,4977, 98 9.5 [32.376.06{1.56] 5.7 |0.79]3.63[0.79(2.15/0.35(2.06|0. 32|18. 87
KR A P54, 4483, 06[10. 27]35. 97]6. 76| 1.7 [5.67|0.83| 4 [0.86] 2.3 [0.37|2.19]0.35[10. 43 FEIEZ.

PELiN KA LA BEN KA 46, 0781, 63]9. 53(30. 94/5. 88| 1. 47 (4. 76 (0. 68|3.35(0.72[1.98|0.32|1.98| 0.3 [18.15 1990
RIS E I AWK A 12, 6881, 16/9. 55[33. 99)5. 95| 1. 62|5.03|0.76|3.51[0. 76 2. 05[0. 33(1. 99| 0.3 [18.39 it

XI-19 BB LA DR K 40.3189.7(9.95|41.46.48|1.76(5.94]0.70|3.90|0. 68|1.980. 26 |1.63]0.26|17. 7| 2 2003
MSP-1 | fiEE K0 & Wid KRB | 1.8 2.3 [0.38] 1.6 |0.35]0.36|0.41[0.06{0.34|0.07[0.17[0.02|0.12|0.02| 2.5
MSP-4 M L 2 R KA 2.11]2.8(0.42|1.5(0.29/0.11]0.28[0.04[0.21|0.05[0.12[0.02(0.11{0.02] 1.5
MSP-6 | 1Ly 41 75 76 8 KB A Ak K% 1.0 | 1.2 |0.17] 0.6 [0.10[0.09]0.11]0.02]0.09]0.02|0.05[0.01{0.04|0.02| 1.0
MSP-12|  # o 21 K 19 68 K B 1.2 1.4{0.22] 0.9 |0.17[0.30[0.23/0.04]0.26]0.06|0.18]0.03[0.15/0.03] 3.5
MSP-14|  # g 20 BRI K B 2.1(2.510.28/0.9(0.18[0.04[0.16[0.02(0.15[0.04|0.10/0.01|0.09[0.02| 1.7
o IMSP-15| 4B RLIR 3 0.7 0.7 [0.14] 0.6 |0.13]0.03[0.16]0.03|0.17|0.05[0.11{0.02/0.09|0.02| 2.4
HORA E N gk Z
MSP-16 0.710.9[0.15/0.7(0.17/0.11]0.19]0.03[0.19/0.05[0.12]0.02|0.13[0.02| 2.1 | ZA&
ERRE R A B8
5 [MSP-20| LB 4L & BB Z BS# |16, 9(33.8|4.55(16.6(2.92(0.54|2.520.43(2.73[0.60|1.79(0.27(1.87|0.30(14.8
MSP-21| Tl G REM S [51.9(95.2(11.96{44.3(8.15[1.44|7.01|1.03(5.51{1.08/2.92(0.43(2.67|0.42|28.2
MSP-22|  FLEASRTHE A |61.7[109. 013, 67/49. 4(8.78|1.60(7.47|1.17|6.76|1.48(4.05|0.62[4.07[0.66(37.6
MSP-23 A A YA 43.6|75.7(8.95(30.5(5.05(1.09[4.38|0.69|4.13]0.96(2.86/0.45(3.14|0.51(29.3
MSP-24 T 2 A b A 58. 1[101. 112. 04/41. 6 [6.37[0.99(4. 98|0. 66|3.25[0.61{1.630.21[1.39[0.20[17.2
MSP-25F 38 21 7 S5 b 45 J2 U8 T 14 J2 38. 3(62.0(6.99(23. 1(4.12[0. 84|3.920.67|4.11]0.96(2.79[0.43[2.88|0.46(23.1
MSP-2 )2 Pb-Zn # " 41 0.710.7[0.15)0.5(0.12/0.09]0.13[0.03[0.140.03]0.08[0.01[0.08[0.02] 1.1
MSP-7 SN Y e 12.7(20.8(2.68| 9.6 |1.63]0.37|1.12[0.12[0.40/0.06{0.11[0.01[0.07[0.02] 1.5
. [MSsP-11 SN T Rl 0.8]1.2(0.21|0.9(0.19/0.09]0.15[0.02[0.10/0.02|0.05[0.01|0.04[0.02] 0.6
ik MSP-13 & PbZn W 41 5.2 8.1 (1.07]3.81]0.70[0.17{0.50|0.06|0.24[0.04]0.11{0.01|0.10|0.02| 1.5 X
MSP-18| &R EBRD B A A 0.8]1.41]0.29] 1.4 [0.47]0.09|0.64{0.13[0.77]0.16[0.41[0.05[0.21]0.03]| 4.8
MSP-19| & A3 A lkigaca s | 1.1 ] 1.8 ]0.32] 1.3 |0.39]0.220.47(0.09]0.53[0.12]0.37|0.06|0.35/0.06| 3.9
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Table 2 REE characteristic values of rocks and minerals from the Mashan Au-S deposit in Tongling, Anhui Province
S REE | LREE/
KR | REE RN ) 3Eu dCe  |(La/Sm)n|(La/Yb)n[(Gd/Yb)n| ¥EHh ki
(X107%) | HREE
TR 1) A YN K A 203. 6 4. 87 0. 80 0.91 4. 31 13.58 2.23
KRS TR LA BN KA 209. 2 6.75 0.82 0. 90 4.14 13.68 2.09 |HEEA,1990
ik T4 7K 1L A7 D K A 207. 8 5. 44 0.82 0.89 4.93 15. 69 1.94
TR 1 7 Y K 208. 1 5.28 0.88 0.93 4.51 14. 46 2. 04 P it 2
X[-19 B ILA BN KA 222.6 5.74 0.85 1.05 3.91 16. 67 2. 94 2005
MSP-1 | 685 41 IR 8 4 i 75 o 10.5 1.83 2.90 0. 64 3.24 10. 11 2.76
MSP-4 I L 20 R 8 IR 9.6 3.09 1.17 0.69 4.56 12.87 2.05
MSP-6 | fify 111 417 K € KBS ALK 4.5 2.29 2.61 0. 62 6.29 16. 85 2.22
MSP-12|  #BEHK A GRS 8.6 0.93 4. 64 0.59 4,44 5.39 1.24
MSP-14 Wy 4URERLCIR KA 8.3 2.64 0.71 0.69 7.34 15.73 1.43
i MSP-15|  # O 4 RR KB 5.3 0.75 0. 64 0.50 3.39 5.24 1.43
B A TN B A0 ik 2
MSP-16 5.5 0. 94 1. 86 0. 60 2.59 3.63 1.18 73
= BYREHT A RS
= IMSP-20| T4 Wk 2 D 100. 6 2.97 0.59 0.91 3. 64 6.09 1.09
MSP-21|  Foiil 41 & U8 Bk b 4 262. 2 4.32 0.57 0.89 4.01 13. 11 2.12
MSP-22| T3l 4 & R R D 308. 0 3.82 0.59 0. 87 4,42 10. 22 1.48
MSP-23 Tl 2 A R A 211.3 3.55 0.69 0.88 5.43 9.36 1.13
MSP-24 T 4 A P 250. 4 7.31 0.52 0.88 5.74 28.18 2.89
MSP-25| 8 240 4 b A Je W E | 174. 7 3. 44 0.63 0.85 5.85 8.97 1.10
MSP-2 i 2 Pb-Zn 5% FH 3.8 1.37 2.19 0. 47 3.67 5.90 1.31
MSP-7 Holk B8y 0 A 51.2 14.01 0.79 0. 82 4. 90 122. 32 12.91
|MSP-11 Hotk w9 1 4.4 3.35 1.58 0.68 2.65 13. 48 3.03 N
v MSP-13 & PbZn BEVH A 21.6 7.38 0. 84 0.78 4.67 35. 06 4.03 X
MSP-18| SRR ML A A 11.6 0.61 0.50 0.68 1.07 2.57 2.46
MSP-19| & 43 5275 A7 kg 80 47 4+ 11.1 0. 87 1.57 0.74 1.77 2.12 1.08
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Table 4 Carbon and oxygen isotope determinations of carbonate rocks from the Mashan Au-S deposit in Tongling, Anhui Province
E31v] 5 S i 24 B 313 Cv-ppe (%) 3 Ovepps (%) 8" Ovesmow * (%)
MSP-1 W IR 65 I KHE J5 A 1.0 —10.1 20.5
MSP-4 A L 2H K KA T3 kA 0.8 —8.2 22.4
MSP-6 M LU ZEL R 8 R S A K Ji 1.6 —10.3 20.3
e MSP-12 BORH K AR E Ee et —1.1 —9.9 20.7
MSP-14 B e 21 B RDIR R B e —1.2 —10.2 20. 3
MSP-15 B e B RDIR R B Ji 41 0.1 —9.2 21. 4
WOR T N BT A k2 .
MSP-16 ) Hz=f —1.4 —11. 4 19.1
BYREST s
MSP-2 JiZE Pb-Zn § 5 4 Vil 22 —5.2 —17.5 12.8
Ik MSP-7 Yol gk w4 Ji 1 —4.8 —17.5 12.9
MSP-13 & PbZn ¥ETH A i fRf —3.6 —18.1 12.2
MSP-19 A YT A K BUR 05 f A —5.0 —18.0 12.3

e x 8% Ovsmow = 1. 03086 X 88 Ov-ppp + 30. 86 (Friedman et al. , 1977).

RS REWEEDILEWY RERMCRAR

Table 5 Silicon isotope compositions of the Mashan Au-S deposit in Tongling, Anhui Province

2w K5 =R FE 44 FR 3% Sings2s (X0) ERL ok U
Hik X-19 NGRS AR = o= —0.3 FH 1k %5, 2005
MSP-21 TLEH & e i Eree —0.5
MSP-22 TLEH E R T A £ —0.3
Hh 2 MSP-23 IR A A DA Eoee) —0.5 A3
MSP-24 M A A £k —0.2
MSP-25 T 4 A7 S e B Ere) —0.3
MSP-17 o T B A ) BRE Y DL B A Eoro) —0.3
RS MSP-18 R S A A b —o0.1 A3
MSP-19 A YT R A K AU EEES —0.4

4.2.3 R EHIKLE

IR R N OR = IRV 0 T U
5. MR TR T R RN ) AR T G R SE BRI
1984) , 5 PEFFAE R BRI 46 LUARL (2224 W45, 1987) L D)
oA SCRIE 5 1) R BG40 8 Ll R S 0 LA B R
A B s b JC KRR AR S A BL L DA Dy KRG 2 1 s A
0 B LA B DR AR TR R R B 1 [ R DR AR
PR . ARG AT AR R LD A 0 DA AR ) A T
A AU RIS 1L AR Ak A R S R AR . H
W& B A R A7 H A DEFN 425 1Y 8% Staps s A8 175
Bl —0. 4%~ —0. 1%, F 1 — 0. 27%0, %3
—0. 3% 5 Y 0% Sigsos 15 (— 0. 3%0) AE
SIS VTN <R N IR = 7 R i < MR 1 1 = ]
5% Sixps 25 28 AL FE Bl — 0. 5% ~ — 0. 2%, F ¥ R
—0.36%0,#r — 0. 4%, 5 A A AL E W
830 Si.\IBS 28 {Eﬁﬁﬁ‘%%ﬂ o
4.2.4 S . |\EMTERMIKEZE

BT TR N =W =W CIR VA= 26955 T e N

6, W APAIEN 8 On,ovsuow Z AL E 6. 9%
~10. 7%, SR 8. "% Hm 1 8" Ovsvow 1H
(9. 3%~11. 1%, F3 K 10. 0%0) B #3838, 3% B 7
AW AR IR T AR, T hGE WA
3" Oy smow 22 1L 785 Bl Ry 10. 8%, ~ 15. 4%, -3 Ky
13. 8%, B 4l M I A S R r i A =
(4 8" On, ov swow ZBALFE 2 15, 3% ~18. 124, F- 3
16, 6%, B 5T A H A BEH 8" Ovswow [H CE 3
8. TV A 1.3 220

R 6 W] LA o 8 R 2 Ll A RN B A rh
&A1 F H = A1 1 3Dvswow 22 4638 [ R — 70%0 ~
— 3490 s B A7 AT FE ODv-smow 8 L AE Bl — 690
~—62%., HWEMSERMNE-ELTE 7, NE
TRILAE A BT AR Bk A I 2
i A Bk 3 AR FUK 5 ETR PR — B

25 LTI 2RO B L A BT IR BT R AR 1Y
H.O.C.S.Si [A i 2 b 3Kk 4k 22 F5 A LA s A0 0 A
(9 £ 0 2 M BR AL 22 REAE S et s A 5 L



936 U S ¢ 2007 4F
R6 RBEEDILEMT KEMERLERHK
Table 6 Hydrogen and oxygen isotope compositions of the Mashan Au-S deposit in Tongling, Anhui Province
K| M5 AR AR | tCC) | 8" Ovsmow (S0) 3Dv-smow (%0) 8 On, ov-smow (o) PR R TR
XI-19 B AN RS E¥2) 1.1 H 9645, 2005
g | 2794-83 E AN RS ¥ 9.8 B . 1997
i Li-Z»-1 MWE RN S % 9.3 i [ IE 45,1995
HE A SN KA EXa) 9.7 WA RS, 1985
MSP-1 G35 41K (05 Uil K HLA JrfgfA | 350 20.5 —70 16.2
MSP-4 F L 2H K 6K Iif#AT 350 22.4 —57 18.1
MSP-6 | MY RGO R EIKE | s | 350 20.3 —51 16.0
MSP-15 B 2 BRI R B Jifigda | 370 21.4 —34 17.6
WAL TN R Ak 2 .
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2 RYREBET O 55 A3
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MSP-25 | L3 20 f7 b 5 Je Je Bk = s 13.6
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£ PR 19 380 11.9 —69 6.9 RN, 2002

TR B8 7 Rl 10001nag sk =3. 38 X105 T2 —2. 9 (Clayton et al. , 1972) ;1000lnay; sk =2. 78X 106 T—2 —2. 89 (O’ Neil et

al. » 1969)51000lnag 24k =3. 20X 106 T-2—1. 50 (Northrop, 1966) .
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Abstract

The Tongguanshan copper field in Tongling, Anhui, is one of the typical skarn orefields in the
middle-lower Yangtze River iron, copper, sulfur and gold metallogenic belt of China. The Mashan Au-S
deposit located in the Tongguanshan field is related to the Tian’ebaotanshan quartz diorite. A lot of
research work has been done in such aspects as mineral deposit, mineralogy, tectonics, isotope
geochemistry and fluid inclusions. Based on the work done, this paper mainly studied hydrogen, oxygen,
carbon, sulfur, silicon isotopic compositions and REE geochemistry of the Mashan Au-S deposit. The
results show that chondrite-normalized REE patterns are right-inclined, and the REE distribution patterns
for ores are similar to those of the Tian'ebaotanshan quartz diorite, which indicates that the hydrothermal
fluids of the deposit were mainly derived from dioritic melt. The O isotopic compositions of quartzes in ore
range from 6. 9%,~10. 7%, with average of 8. 7%;, which are approximate to those of the pluton (9. 3%,~
11. 1%, with the average of 10. 0%). Together with the D isotopic compositions of quartzes in ore
(—69%~—62%0) , it shows that the metallogenic fluids were mainly derived from magmatism. The C and
O isotopic compositions of calcites in ore are different from those of country rocks in the orefield. The C
and O isotopic compositions range from —5. 2%y~ —3. 6%yand 12. 2%, ~12. 9%,, respectively, which are
similar to the C and O isotopic compositions of magmatism. Therefore, C and O in ores might have come
from magmatism. Silicon and sulfur isotopes are quite similar to those in magma or magmatic hydrothermal

solutions.

Key words: geochemistry; REE; stable isotope; Mashan Au-S deposit; Tongling; Anhui Province
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