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Fig .1

Sketch geological map of Tongling metallogenic province (after Sun et al ., 1994)

1 —Granites ; 2 —Granodiorites ; 3 —Diorites ; 4 —Silurian; 5 —Devonian ; 6 —Carboniferous- Permian ; 7 — Triassic ;

8 —Fault ; 9 —Geological boundary ; 10 —Study area

Lie I sp R AR NS Bl A K AT PR R A B
L L 2 A AT AR IR % R IR I 450 B
2P TURYR AR R A T T AR T R
BRCH BB 5 1991 B 4 AR 55 1992 8 VR BR 45
1994 it [H IE55 | 1995 fH K [1999) . ITHFEKHEH
TR RGO (B P AR S 2002 8% S
2002) L5 EARW (4 B FRA KINTRAA RS
VG S IR HOK IR R R GE , 5 RA0
WA K R LA RIAGRRAR RS . B RS
(RIRT LA P S AL A b IR A 27 R E A DR B BRI 52 A
DI A .

2 WU REARER IR E TR

FEJZ AR - BT PR A2 il S A Y™ PR N 1) %
P A b A B A D L BB U A
Linkam R AG IR W] IX L8475 b (1370 1A (L 22 44
RIMEZL [ T A F A AR AR RS 0 BT A
BRLH™ R IR HRCIR BB 1) R IR AT Sl S BieIR B
BRI g A e SR A B AR S R 32 O P AR B

KRB YR (t) M 222 ~303C. &R
WA PRV 7 & TLB A A S5 (/0 b S L A1
IR AT g LA R B RS A 3 Bl P AH 2R K
WK+, =212 ~ 360 C) & NaCl W Wi
R BLAR( ¢+, 303 ~ 348 C, NaCl T 03 KI5
B t,219.5 ~262°C) Fl'E co, B, T 328 ~
465 °C) . WRE[TIVHOIRBRALY) T 5 11 1 kIR A 95 v £
FARARR N BB BRI AR, I 174 ~
215°C) . HE LAY 5 ) TR A 0 B - i A
Py R A 9 G v 1 R K T SR A TR
231 ~ 298 °C . WILLAH"PRAT St A ) 10 1) A o 0, 5%
AR LR K L AR Jy T2 ¢+, 299 ~ 406 C) ,{H Nacl
TH M E SRR, 277 ~a17C, Hd oty
247 ~273 C)FI'E co, WM A~ H . WK
IR — W R T FHURE [ 1A i 1) 0, 2 A
HRAUIR A —LE ¢ BRLE

R T ARBMEN IR AR ERE S (R 1) N
PRSI B AT LR & 55 5 1 % (1ep- MS) J7
PR R T R (AR TR A AT



346 R o R 2004 4
* 1 HITRAEERANE TET R RIFE
Table 1 ~Characteristics of samples for studying trace elements of fluid inclusions
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Table 2 Characteristics of rare earth elements in fluid inclusions of quartz from various deposits , Tongling district
XQP-4 XQP-29 TGS-4 XI-12-2 C120-19-4 C120-19-5 D172-3 D177-1 D875-52-9 D875-52-19-2
we/10°°
La 9.991 27.752 0.110 0.958 0.891 0.242 3.412 610.091 25.634 15.948
Ce 20 .856 50.149 0.192 1.413 1.869 0.435 9.785 1690 .82 65 .526 35.528
Pr 2.771 4.189 0.028 0.146 0.243 0.059 1.543 193.020 7.503 4.178
Nd 10.587 11.217 0.109 0.398 1.311 0.259 7.579 656 .865 29.112 15.604
Sm 2.584 1.591 0.036 0.069 0.522 0.077 2.180 101 .256 5.899 3.042
Eu 0.764 0.331 0.019 0.051 0.532 0.066 0.347 14 .940 1.208 1.042
Gd 3.954 1.049 0.052 0.058 0.628 0.084 1.274 37.636 4.159 2.287
Tb 0.755 0.132 0.008 0.013 0.088 0.016 0.151 2.276 0.398 0.257
Dy 5.173 0.643 0.055 0.090 0.472 0.097 0.795 4.942 1.714 1.126
Ho 1.210 0.112 0.013 0.023 0.076 0.020 0.144 0.469 0.255 0.184
Er 3.510 0.289 0.037 0.082 0.185 0.070 0.404 0.793 0.582 0.414
Tm 0.562 0.046 0.005 0.016 0.024 0.017 0.056 0.087 0.072 0.054
Ybh 4.026 0.293 0.018 0.119 0.144 0.155 0.353 0.425 0.440 0.308
Lu 0.619 0.045 0.005 0.027 0.026 0.034 0.053 0.050 0.061 0.042
>REE 67 .36 97 .84 0.687 3 .46 7.01 1.63 28 .08 3313 .67 142 .56 80 .01
LREE/ HREE" 2 .401 36 .519 2.544 7.121 3.268 2.307 7 .688 69 .990 17.562 16.129
HZO,IO’3 1.781 1.968 0.116 0.610 2.154 0.558 1.166 1.080 0.509 1.245
(TR BRRBLB ) 2840 AR IR BRREL 3 A7 70 3 = FEARUEAL ( wp/ 107 ©)
La 17 .53 44 .07 2.95 4 .91 1.29 1.35 9.15 1765 .70 157 .27 40 .03
Ce 12 .46 27 .11 1.76 2.47 0.92 0.83 8.93 1665 .87 136 .86 30.36
Pr 12.97 17 .74 1.99 2.00 0.94 0.88 11 .03 1489 .68 122.75 27 .97
Nd 9 .91 9.50 1.56 1.09 1.01 0.77 10 .84 1013 .91 95 .26 20 .89
Sm 7.26 4.04 1.55 0.56 1.21 0.69 9.35 468 .88 57 .91 12.22
Eu 5.88 2.30 2.22 1.15 3.38 1.62 4.07 189 .55 32 .49 11 .47
Gd 7.16 1.72 1.46 0.31 0.94 0.49 3.53 112 .44 26 .34 5.93
Tb 8 .48 1.34 1.38 0.42 0.82 0.56 2.59 42 .16 15 .61 4.12
Dy 13.83 1.56 2.24 0.70 1.04 0.83 3.25 21 .79 16 .02 4 .31
Ho 9 .31 0.78 1.53 0.52 0.48 0 .48 1.70 5.96 6 .87 2.03
Er 9.38 0.70 1.53 0.64 0 .41 0.60 1.65 3.50 5.44 1.59
Tm 9.57 0.70 1.35 0.78 0.33 0.93 1.46 2 .43 4.27 1.31
Yb 11.90 0.78 0.84 1.03 0.35 1.47 1.60 2.07 4.54 1.30
Lu 11.21 0.74 1.33 1.40 0.38 1.96 1.47 1.49 3.85 1.09
(La/ Yb) " 1.47 56 .25 3.53 4.79 3.66 0.92 5.73 852.90 34 .61 30.79
(La/Sm) " 2 .42 10.90 1.90 8.73 1.07 1.96 0.98 3.77 2.72 3.28
(Gd/ Yb) 0.60 2.19 1.74 0.30 2.67 0.33 2.21 54 .31 5.80 4.56
SEu 0.82 0.80 1.48 2.65 3.14 2.75 0.63 0.65 0.77 1.26
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Fig.2 Chondrite- normalized REE patterns of fluid inclusions in quartz from various deposits, Tongling district
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Table 3 Characteristics of trace elements in fluid inclusions of quartz from variouws deposits , Tongling district
(Normalized by element abundance of China Continental Crust)

dAA s E RESE XQP-4 XQP-29 TGS-4 XI-12-2  C120-19-4 C120-19-5 DI72-3 DI77-1  D875-52-9 D875-52-19-2

Li 0.102 0.436 0.972 0.975 0.532 2.127 1.151 2.827 0.598 1.247
Be 0.110 0.073 0.249 0.077 0.014 0.000 0.038 0.123 0.167 0.098
Sc 0.297 0.081 0.001 0.0001 0.005 0.007 0.055 0.225 0.252 0.047
Ti 0.001 0.002 0.001 0.003 0.005 0.003 0.000 0.002 0.008 0.002
v 0.323 0.243 0.026 0.109 0.042 0.040 0.337 2.296 0.288 0.038
Cr 0.167 0.202 0.523 0.031 0.010 0.034 0.151 1.087 0.060 0.009
Co 0.465 0.094 5.726 0.273 0.039 0.330 0.118 3.620 13.359 0.638
Ni 0.362 0.294 6.810 0.026 0.0000 0.061 0.173 0.422 3.424 0.278
Ga 0.657 2.178 0.000 0.066 0.0000 0.397 0.786 1.618 0.103 0.180
Rb 0.243 0.186 0.259 0.206 0.873 0.350 0.078 0.397 0.654 0.449
Sr 0.046 0.067 0.261 0.482 0.776 0.236 0.306 7.901 1.872 1.045
Y 0.590 0.051 0.107 0.043 0.033 0.036 0.159 0.408 0 .441 0.126
Zr 0.040 0.005 0.014 0.010 0.003 0.006 0.002 0.004 0.012 0.002
Nb 0.001 0.001 0.005 0.005 0.002 0.003 0.001 0.001 0.002 0.001
Mo 38.065 38 .886 18 .891 0.889 7.240 3.439 31 .115 79 .50 239 .72 1092 .8
Cd 58 .151 240 .76 22 .45 6.365 40 .585 49 .934 9 .286 7299 .7 63 .57 13.25
Sn 0.589 15.630 9.149 0.153 0.089 6.711 0.241 0.529 0.364 0.000
Sb 27 .33 63 .31 120 .84 148 .90 155.95 425 .29 27.77 4436 .8 880 .80 7.045
Cs 0.588 0.329 13.480 5.808 29 .016 12.190 0.518 1.804 5.399 5.473
Ba 0.044 0.016 0.020 0.145 0.104 0.044 0.016 2.657 0.122 0.211
Hf 0.129 0.028 0.030 0.030 0.015 0.017 0.008 0.019 0.050 0.012
Ta 0.008 0.013 0.145 0.061 0.014 0.106 0.010 0.056 0.072 0.018
w 0.401 4.363 0.636 0.474 8.175 0.218 0.093 0.458 3.487 2.076
Tl 2.640 2 .446 302 .379 1.474 4.704 3.194 25.044 21 .888 3.859 2.059
Th 0.598 0.232 0.061 0.028 0.019 0.025 0.046 9.107 2.154 0.924
U 4.343 8 .391 2.774 0.662 0.435 0.070 3.360 4.864 1.973 0.249
Mo/ W' 79 .19 7 .43 24.76 1.56 0.74 13.14 279 .94 144 .60 57 .28 438 .56
Rb/ Cs” 44 .26 60 .70 2.06 3.80 3.22 3.08 16 .04 23 .58 12.97 8.79
Zr/ Hf" 9.65 5.68 14.37 10.32 6 .82 11 .39 7.94 7.12 7.21 4.22
Ga/ TI” 8.16 29 .19 0.00 1.46 0.00 4.08 1.03 2.42 0.87 2 .86
Nb/ Ta® 0.779 0.504 0.335 0.869 1.055 0.261 0.506 0.145 0.306 0.425
(Nb+ Ta)/( W+Sn) " 0.016 0.001 0.017 0.228 0.005 0.017 0.044 0.068 0.033 0.018
Mo/ Sn” 31 .54 1.21 1.01 2 .84 39.71 0.25 63.10 73 .29 321 .26 1360332
Mo/ ( W+ Sn) 22.56 1.04 0.97 1.01 0.72 0.25 51 .49 48 .64 48 .61 438 .42
(Co+ Ni)/(Sr+Ba)” 0.605 0.350 2.967 0.024 0.002 0.074 0.062 0.020 0.456 0.043
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Characteristics of trace ele ments in fluid inclusions of quartz from various deposits, Tongling district
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Fig.5 Plot of (F~ +A7)/ SO versus (K* + Na")/(Ca*" + Mg>") for aqueous phase of fluid inclusions in quartz from Tongling district

I —Deposits related to the submarine exhalation-sedimentation system ; II —Deposits related to mag matic hydrothermal fluids
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Trace Elements in Fluid Inclusions of Submarine Exhalation Sedi mentation
System in Tongling Metallogenic Province

Xu Jiuhua' , Xie Yuling1 , Yang Zhusen? , Meng Yifeng2 and Zeng Pusheng2
(1 Beijing University of Science and Technology , Beijing 100083 , China, 2 Institute of Mineral Resources,
Chinese Academy of Geological Sciences , Beijing 100037 , China)

Abstract

Hydrothermal fluids related to coppergold ( poly metallic) deposits in Tongling Metallogenic province can be
classified into two types, i.e ., fluids associated with Hercynian submarine exhalation-sedimentation and those
related to skarn alteration during Yanshanian magmatic move ment. Two syste ms are recognized on the basis of
characteristics of fluid inclusions , especially those of trace ele ments and rare earth ele ments in fluid inclusions .
With ICP- MS and heating- decrepitation techniques , the authors studied fluid inclusions in quartz samples from
such deposits as Xingiao, Dongguashan, zhimenkou, Tongguanshan and Chaoshan so as to probe into rare earth
elements and other trace ele ments . The results show that fluid inclusions in quartz of the submarine exhalation-
sedimentation system have higher ZREE, larger LREE/ HREE than those of the magmatic hydrothermal sys-
tem. The Eu anomaly is not clear in the submarine exhalation-sedi mentation system. The Mo/ ( W+ Sn) ratios
are relatively high, indicating a deep source of ore materials in the submarine exhalation-sedi mentation system .
High Ga/ Tl, large Rb/ Cs and low Zr/ Hf are also different from the corresponding values of the magmatic hy-
drothermal system .

Key words : geoche mistry , submarine exhalation-sedimentation, fluid inclusions , ICP- MS , trace ele ments



