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Geological map of the Chaoshan Au deposit in Tongling, Anhui Province ( modified from Fu, 1999)
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Table 1

Generalized paragenetic sequence of minerals in the Chaoshan Au deposit of Tongling, Anhui Province
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Eu {HIE 7 .

(2) B& C120-19-3 +1 Fl C120-19-4 &b, H A FF S B H 1
Sy VAR W] R T A 1 ((La/ Sm) o> (Gd/ Yb) ).

(3)C120-19-3 +1 FEfhHH REE WU & 5 38 W e i 310
co, WkH HCco; .cOFT WEMG ] BEXT REE MI% &
AN RIS 1989 ;75 SCHEEE 1998 5 KU 25 2000)
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142.0x10°°~1 .8x10°°~37.4x10" 6, TH¥H13.5x10°
-36.1x10°°~136.4x10"° *FHH86.3x10° %) 4 FEM
+IeE SR E L LREE/ HREE WA X (41K (4 .84 ~ 5 .40,
SERIH s 12422 ~4.98 FHEIh4.49 -1 .20 ~5.53 F
H93.06-2.99 ~3.07,° ¥ 3.03) FiLon R R E FR AL
((La/ Yb) (B FEAE (14 .92 ~19 .72, F B 17 .32 -9 .87
~17.26 "F3413 .78 -1 .69 ~ 23 .60 ,"F-3J 4 11 .08 -9 .61
~9.94 VP49 78) HAT I I [RIUE S FRAFAE

(5) A SR A B 55 05 5 R R (5B =0 .83 ~
0.95) , HARWFRE 40 F6R IR 45 30 1A W B 1046 1 =
(8Bu=1.61 ~12.5) X—J7 8 T A HH Lo g oA
ABISVE AFTEE G E B RN WA (6% B IESE 2000) , 55—
FEARB VA T AR A 4 AR R AR A A A
PR SRR RA I D) 45 AR AR 5 4. RS RR
AN B RIS AR B RO P A b

F2 REERBLETHKERA FEBLITHERE (w/ 10" %)
Table 2 REE contents of rocks and minerals from the Chaoshan Au deposit in Tongling, Anhui Province ( ug/ 10~ 6y
G TSR /N La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

K

C43-SM-2 SR R KN KA 51.2 91.111.34 2.7 7.36 2.16 6.20 0.84 4.19 0.80 2.08 0.27 1.75 0.27 21.7

C43-S M3 RARRE A A KA 46.7 83.711.1042.9 7.73 2.08 6.63 0.92 4.76 0.90 2.35 0.32 2.11 0.32 21 .8
Hh 2

C43-11-1 KEAWIK S 5.6 8.9 1.07 3.8 0.65 0.16 0.63 0.09 0.50 0.11 0.28 0.04 0.23 0.04 3.4

C120-19-3 YIASEER TP Eoy 1.8 2.7 0.40 1.5 0.32 0.14 0.33 0.06 0.31 0.07 0.18 0.03 0.15 0.03 2.2

C120-19-10 B AT IR KB 2.2 3.0 0.47 1.8 0.44 0.34 0.44 0.08 0.45 0.10 0.25 0.03 0.22 0.04 3.0

C120-19-11 f=F SN R o 1.2 1.1 0.24 0.9 0.20 0.06 0.21 0.04 0.21 0.05 0.13 0.02 0.12 0.02 2.0
KA B B

C43-S M1 WY 4 16.1 32.2 4.50 17.6 3.23 0.85 2.92 0.42 2.21 0.43 1.19 0.17 1.10 0.20 9.0

C120-19-1 WARAEEA RKINKE 285 46.1 5.81 22.9 4.45 1.26 3.79 0.55 2.86 0.56 1.43 0.21 1.35 0.23 14.5

C120-19-4+1 WKL ARG A 40.2 70.2 9.28 35.3 7.08 3.87 6.41 0.86 4.25 0.74 1.82 0.23 1.57 0.24 17.2
Y BRAL Y B

C49-45-1 TR A 2.9 4.6 0.59 2.2 0.40 0.21 0.39 0.06 0.30 0.06 0.19 0.03 0.20 0.04 2.6

C43-8-2 WYY A S REAE A 1.9 2.7 039 1.5 0.30 0.24 0.29 0.04 0.25 0.06 0.15 0.02 0.15 0.03 1.8

C43-11-7 SN A S K 1.3 1.7 025 0.8 0.19 0.21 0.18 0.03 0.17 0.03 0.09 0.02 0.11 0.02 1.4

C43-11-8 T AR B T A DK 0.5 0.1 0.06 0.2 0.06 0.04 0.09 0.02 0.07 0.01 0.05 0.01 0.03 0.02 0.5

C120-19-2 LAY AT 4T 6.8 11.8 1.55 6.4 1.33 1.21 1.33 0.19 0.93 0.19 0.44 0.05 0.34 0.05 4.8

C120-19-4 HHLRA ST IR 1.2 1.9 0.36 1.9 0.61 0.50 0.82 0.13 0.72 0.14 0.31 0.04 0.27 0.05 3.2

C120-19-5 HRRCA SRS A 0.7 0.9 0.17 0.7 0.18 0.10 0.19 0.03 0.19 0.04 0.14 0.03 0.28 0.07 1.2

C120-19-6 HPHLRCA SRR H 4.0 6.0 0.77 2.8 0.55 1.75 0.50 0.06 0.31 0.06 0.16 0.02 0.14 0.02 1.6

C120-19-7 KR D RATER A 21 2.9 0.37 1.3 0.23 0.35 0.21 0.03 0.14 0.03 0.06 0.01 0.06 0.02 0.8

C120-19-8 TR A 41 6.3 0.88 3.2 0.69 1.76 0.68 0.10 0.55 0.11 0.29 0.05 0.34 0.06 2.6

C120-19-9 HH & 7 R A A 2.7 3.6 0.48 1.8 0.33 1.31 0.30 0.04 0.22 0.05 0.12 0.02 0.12 0.02 1.3
RIENNE

C43-11-5 [ERTYY 2z 59 11.31.54 6.0 1.14 1.18 1.25 0.18 0.92 0.19 0.47 0.06 0.40 0.07 5.5

C120-19-3 +1 WKL & 7 i (A1 3 21.1 41.6 5.85 24.2 5.38 4.78 5.34 0.76 3.82 0.74 1.89 0.22 1.48 0.23 19.0
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Fig .3 Chondrite- normalized REE patterns of rocks and minerals from the Chaoshan Au deposit in Tongling, Anhui Province

WA HCER 5 1, HEEE A A 3R E R B B sio,
EE Al TSNS i K ER P S U Z e g SR DIITQEERlIR) £
2000) . 7 < HECPRET B G 9 A A2 U0 AR P T
MR E G AR AR AR 10 & 0 S R
MR o8 AR A T3 T 0 B AR A R i S+
VEFH A A - 7R R P25 T B P B BR AL 27 4 AF TR (2 I

2 2000) .
4.2 MRERMEMIKLFISE
4.2.0 A7 Hh Ik Ak 2

AU T PR R B T - AL B .
1 WL BEREAT AR S R R AR B AR AE IR AT
TAARIEFER . SR (2001) BFFT 3 W]l 442 38 IR
PRI . T A R SR 84 s (AR R T Ak R
AT 84S {H( Ohmoto et al.,1997) . &1L &0 K 7 ¥ ik i

B S4S HEF AT 7.2 % ~ 8.5 % W, H & F ks &
(ZEHR S 2002) .
4.2.2 R GRS ERMERI

SIS R AL A T R LR 4. K
18 Cyuppg N 3.6% ~ 3.9%, 8% Ovsmow M 22.5 % ~
24 2% AT IRA ) 82 Cupps M - 4.5% ~ - 5.3 %,
88 Ovsmow 13 .9 % ~14.0 % . LGN K AT RAaLS
X T B A A B 2 R A TR A 36 4 W AN (R I S e A
Tk A KRR T KBS

BT F R R B E A 3 BRI RESk IR (& 4) - OHLNE S
A ORIV L Mg S SR A 2k R IR Bk I A 2 4k
83 Cruppp B TE T A3 AR - 5% ~ - 2%F - 9% ~ - 3%
( Taylor,1986) ; @UIRUA kIR o M A& $h ki K 5 iR
FUE AR AR X ke U 10 B () 57 35 20 B HL AT T IR 87 35 1)
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Table 3 REE characteristic values of rocks and minerals from the Chaoshan Au deposit in Tongling, Anhui Province

P 5 7 N SR B B Y REE/ x10-% LREE/ HREE ©SEu 6Ce (La/Sm)y(La/ Yb)\(Gd/ Yb)y
C43-SM-2 9 KN KA Ak 244 .0 5.40 0.95 0.87 4.38 19.72 2.86
C43-S M3 R REA KN KA EE L 234 .3 4 .84 0.87 0.86 3.80 14.92 2.54
C43-11-1 REA I M2 255 3.79 0.76 0.82 5.42 16.42 2.21
C120-19-3 IR R KB By 10.2 2.04 1.31 0.74 3.54 8.09 1.78
C120-19-10 S HERRA Bl fv oK B2 2 12.9 1.79 234 0.68 3.15 6.74 1.61
C120-19-11 YRE N e By = 6.5 1.32 0.89 0.47 3.77 6.74 1.41
C43-S M1 WK WA B 921 4.22 0.83 0.90 3.14 9 .87 2.14
C120-19-1 WREEA KN WA B 134 .5 4 .28 0.92 0.82 4.03 14.23 2.27
C120-19-4 +1 B HIAZKIWY RE WA B 199 .3 4.98 1.72 0.84 3.57 17 .26 3.29
C49-45-1 2l e e - TR B 148 2.82 1.61 0.80 4.56 9.78 1.57
C43-8-2 YRR 0 RISy o D R B 9.8 2.52 2.46 0.72 3.98 8 .54 1.56
C43-11-7 FEERN A DK - AR B 6.5 2.17 3.42 0.67 4.30 7.97 1.32
C43-11-8 P ARG SR SR A SR A S BR AL A B 1.8 1.20 1.66 0.12 5.24 11 .24 2.42
C120-19-2 FHL SR R T IR AT SRR A A D RAL A B 37 .4 3.50 2.75 0.84 3.22 13 .48 3.16
C120-19-4 HORLRL A 97 A ST A S BR A B 12.2 1.14 216 0.69 1.24 3.00 2.45
C120-19-5 HORLRL A 97 A SR A S BR A B 4.9 1.27 1.64 0.61 2.45 1.69 0.55
C120-19-6 HORLRL A 97 A BT A A S BR A B 18.7 5.53 10.02 0.77  4.57 19 .26 2.88
C120-19-7 RIS (VSN R LAY SR W R A et )| NE'S 8.6 5.33 479 0.73  5.74 23 .60 2.82
C120-19-8 Wi Yy C R R AT B 21 .7 3.54 7.77 0.76 3.74 8.13 1.61
C120-19-9 K& 7 A SR A AT B 12 .4 4.67 12.50 0.70 5.15 15.17 2.02
C43-11-5 5 & 5 fif A A TR TR B2 o Bt 36.1 2.99 3.0 0.88 3.26 9.94 2.52
C120-19-3 +1  FRIVIRE & )5 A (A1 BE aENNE 136 .4 3.07 2.70 0.89 2.47 9 .61 2.91

F4 REERBLET KRR PR SERAMEREAK

Table 4 Carbon and oxygen isotope determinations of carbonate rocks from the Chaoshan Au deposit in Tongling , Anhui Province

5 s N FE i 44 ¢ A B B 83 Cy pps/ %o 88 Oy pps/ % 8 Ovgmow / %o
C120-19-10 TR MR e K B PN 2 3.6 - 8.1 22.5
C120-19-11 AE I PN 2 3.9 - 6.4 24 .2
C120-19-6 HRORURL A ST R SR A TR Y- TR B - 4.5 -16.3 14.0
C120-19-9 HH T R SR A TR Y- TR B - 4.6 -16.4 13.9
C120-19-3 +1 i SUTAEL & 5 A A B 7 A TRER R I B -5.3 -16.5 13.9

* 8% 0ygmow=1.03086 x 8% Oy ppp +30 .86( Friedman et al . , 1977)

5
AR
0 DU
]
3 RABME
% -101
Bl xme _
o FRE ﬁmam]
-20 —r— ~— \ T — i
0 5 10 15 20 25 30
Jl’ov-smw/%a
P4 BB S R RS 3R

A1 B P AR (i Pl X HH A 2003)
Fig .4 8°C versus §'%0 diagram of rocks and minerals from
the Chaoshan Au deposit in Tongling, Anhui Province

( modified from Liu et al., 2003)

FHIE , 3 8 Cypps BV R - 2 %0 ~ + 3 %o, ¥ A1 B R 5
83 Cy pop N2 R AE 0 %o/ 47 ( Veizer et al . ,1980) ; @5 FiE
AHIAAHER . ALK — R R c, BT B R) A7 2% 20 AR
I 62 Crpps B HAETE N - 30 % ~ - 15 %, T34 - 22%
( Ohmoto,1972) .

P Ray 55(1999 ;2000) MK TR} 42 BRI A2 Bk BR 4 ( primary
carbonatites) [ §'°C Fl §'8 O {H X 3w K DUAE B Tt (1), 18
Bl 4 b FATEFTRMIGH . gk 4 FE 4 FroR 804
A7 7 R A R B TR A 38 A s AR e 612 Cyppg
8% Ovsmow T MM = 4.5 % ~ - 5.3 %K 13.9 % ~ 14.0 %, 15
JE AR BT P e BRI 25 20 A () T K2 PR e [ 7 35 41
B 8" Cyppp N 3.6 %o Fll 3.9 %o, 58 A7 2 ALERL 6'° Oy gmow N
22 .5 %ol 24 .2 %o , W S TURR B TR Hh Ol 5 .

4.2.3 Tk FUESFE Bk

LA R SR S A T R LR 5. Bl
SR A AT 8 Siggsas A - 0.1 %H 0.0 %, BT
0.0 % , 51 A1 Singsas (- 0.2 %oFH + 0.2 %) S A AN
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R5 RBERBLUET KEMEREGIREM
Table 5 Silicon and oxygen isotope compositions of the Chaoshan Au deposit in Tongling, Anhui Province

5 RN Ff- b 44 FR AR B 8% Ov.smow/ %o 5Sinps 28/ %o
C43-SM-2 B Bk T AR A A Ko o) EER LS 12.6 0.1
C43-SM-3 KA AT KN KA Eol ) EER LS 12.0 -0.3
C43-SM1 W5 & A A B B 12.3 -0.2
C120-19-1 R EEA KN K A WREH B 15.1 0.2
C120-19-4 rFORLRL AT 95 7 A SR A VER Eﬁ LI B 10.6 -0.1
C120-19-5 rFORURLAT S5 AL SR A R Y- TP B 13.2 0.0

5 Singsa( - 0.3 A1 0.1 %) IEFHLIE IXWE R BN A RIRERI  Je B IR SR B B 01 75 47 0 4 S A 2 4L, 366" Oy smow -

T gk 8Dy smow N 13 .9 %o .- 72 %o, AT LAV N AZA PR IR H
MARMARRE AT KIS ~ WY R~ 590 R = LA 3K o B BB T 7 e FE A AT A

KNKE - RE A KNS - KL 8% OpspowlE 1 LLBIEI K |

WA N 12.0% =123 % >12.6 % =15 .1 % —~22.5 ~ ZE LT WL ST R ST AR H .0 .C .S Si [ %

24 2 %o YN 23 4 %) WIBMEN TR RAEMNAFA R HERGSRE L A A A 10 70 2 Hh Bk Ak 22 085 1F = e

JR % BB MRS . AT AR R o 5 I SRR B2 KB e 1 P 5 8 L e T 0 SR Bh 2 DI AR 06 . 8 Ly e A i 5

24 5 AT A 1 45 B Turmer et al . 1993) . Rt 2 3 e S ) BT RO O UL B AR T
424 SRR KL A . AT R T R T 305 B R . bl

4 8% 0, oM 6D B 6) FRAEI s b WLLRH . R4 T RIS W R e . (R N 4
W 4 EUBE 0 A 6% Oy ol RILHUE M BT HHEULRIT G 0 WO 181 20 s P
(IEAHCT 7 %o =5 .1 %) BRI 6D i b F L B e s (KRB X R A S ST A L L ARl I R e
(RSN - 46 %o— - 66 %) . L5 O PR MM SRS AE Hboe INRRIR IR R KB AT I S el 4 3R

FHUER L 2E R AE A - BRI Y B s .C Si [ 2 R AIE LA

F6 RBWRPBLET KEFMERCIREM
Table 6 Hydrogen and oxygen isotope compositions of the Chaoshan Au deposit in Tongling, Anhui Province

5 RN lR/ER S BB B i C 88 Oygmow %o 8Dy smow/ %o 51801120VSM0W/ Y60
C120-19-4 MR R A A R 44‘31 B 361 .3 10.6 - 65 5.1
C120-19-5 MR RA Y e A YA B 361 .3 13.2 - 66 7.7
C120-19-6 HOHRLA KT RA Y A TR A F&'& LI B 236 14.0 - 46 6.2
C120-19-9 HEL T A B R A Jifif PP 236 13.9 - 53 6.1
C120-19-3 +1 5 KL e A T B ap. A ﬁiz%?“&%ﬁﬁu& 13.9 - 72

VAT R 19 53 48 77 B2 4 110001naz ek =3 .38 x 10° T™2- 2.9 ( Clayton et al ., 1972) ;100010 gk =2 .78 X 10° T*2- 2 .89 (O’ Neil et al .,
1969) .

O * SMOW
2k S . 5 4
5 40} = 2Bk
; ol AR (1) WL AR ARS8 148 3 3 A A PR 5 1
g ool 7 7 %0 A E AT LE - 46 % ~ - 72 %0 45T AR
Y R UL K b 0 P A S T 7 22 20 S e T L ok R
;16 <12 8 4 ](; 4 8 12 16 20 24 26 KIF T B0k KBS WRE A KNKENEFA RS
§ Orovamanle 74 I o S o 28 2 2 5 4 AT T A e 25
s Rk L AR 8D 8 O Bl B A 7 R A 1 SR 2 S X KA iR R

FUUR I EAR A TR A R SRR T A AR
BREI) 84S N 7 .2 %o ~ 8 .5 %, T 7~ FLORIE T IR B 1 5 24 0% .
PR B Ll & PR A S AR 3 DL 2R KOk 2 RAUK LT3

Fig .5 8D versus o) diagram of the Chaoshan

Au deposit in Tongling , Anhui Province
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REE and Stable Isotope Geochemical Characteristics of Chaoshan Gold
Deposit in Tongling , Anhui Province

Tian Shihong1 2 Ding Tiping1 2 Yang Zhusen' , Meng Yifeng1 , Zeng Pusheng1 , Wang Yanbin®* |
Wang Xuncheng® and Jiang Zhangping®
(1 Institute of Mineral Resources, CAGS, Beijing 100037, China; 2 Key Research Laboratory on Isotope and Geology , Ministry
of Land and Resources , Beijing 100037, China ; 3 Institute of Geology , CAGS, Beijing 100037, China ; 4 No. 321 Geological
Party , Anhui Bureau of Geology and Mineral Resources, Tongling 244033, Anhui, China)

Abstract

The Chaoshan gold deposit, a skarn type deposit recently discovered in the Shizishan orefield of Tongling,
Anhui Province , is directly related to the pyroxene- monzodiorite . Pyroxene- diorite is the enclosing rock. The
formation of the ore deposit might be divided into three ore-forming stages, i.e., skarn stage, quartz-sulfide
stage and carbonate stage . A lot of research work has been done in such aspects as mineral deposit, mineralogy
and tectonics . Based on the work done, this paper deals mainly with hydrogen, oxygen, carbon, sulfur, silicon
isotopic compositions and REE geoche mistry of the Chanshao gold deposit. The results show that the ore-form-
ing solution at the initial stage was dominated by magmatic water, whereas the meteoric water gradually entered
the mineralizing system and played an important role in the ore-forming processes of later stages. The C and O
isotopic compositions of calcites in ores are different from those of marble in the orefield. The C and O isotopic
compositions range from - 4.5~ - 5.3 % and 13.9 ~14.0 %o, respectively, which are similar to the C and O
isotopic compositions of magmatism. Therefore, C and O in ores might have come from magmatism . Siliconand
sulfur isotopes are quite similar to those in magma or magmatic hydrothermal solutions . The REE chondrite nor-
malized model is in a right- dipping form .

Key words : geoche mistry , stable isotope , REE, Chaoshan gold deposit, Tongling in Anhui Province



