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Diagram matic geological map of the Tongchang porphyry Cu deposit and sampling locations within the orefield
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Table 1 Oxygen, strontium and neodymium isotopic data from the Tongchang porphyry copper deposit , Dexing
PR AR IA ¥ 5 HOM R Sm Nd TSm/ N PN/ Nd ( £20) Exa
B L T-3-09 59 1A B 2 BERE 8.821 55.89 0.09546 0.12391 18 2.69
AL T-1-10 N SRR 6.993 48 .25 0.08768 0.51454 14 1.29
TCG16 55 1A B s REBE 3.539 22 .64 0.09457 0.51289 16 0.76
TG217 AN B S RLBEE 3.012 20.57 0.08861 0.512473 £24 - 0.94
|¢ TC216 WA B B4 =B TR 1.210 8.014 0.09134 0.512406 £22 2.31
TC-78 28 RHLREL (SR A LB TR b 1k ) BE 2.381 14.05 0.10040 0.512376 £15 3.08
TC-68 LA B B (BR R 1k B 3.368 19.12 0.10590 0.512394 £22 2.85
Fe ity TC64 S AR = BHLBEA - - i -
TC83 2 B SRR A A TR IR #h A B 4.153 25.96 0.09632 0.512355 £19 - 3.41
TC15 S AR = BB A - - - -
|¢ TC-81 28 = B RE LSRR A AL IR IR SR AL BT 2 .459 15.17 0.09805 0.512347 £18 - 3.60
TG70 il T Hos 3 - - -
TG72 SR AT HCA - - - -
iEk<) TC 74 AT BUE - - - -
RFEA B 5 Rb Sr STRb/%Sr 3781/ %0Sr( £20) (¥sr/%0s1), & NS % &0/ % we, %
B AL T-3-09 97 .18 1318.0 0.217 0.70859 +2 0.70809 53.6 42 8.17 0.0302
AR T-1-10 74 .25 638 .2 0.342 0.70586 =4 0.70508 10.7 0 6.89 0.0037
TG16 72 .32 734 3 0.278 0.70719 £9 0.70656 31.7 21 8.62 0.0048
TG217  116.70 260 .3 1.316 0.70835 +2 0.70533 13.6 3 7.02 0.1023
|¢ TG216  112.40 725 .6 0.456 0.70851 %3 0.70746 445 33 7.15 0.1007
TG78 179 .40 337.5 1.535 0.71138 +4 0.70790 49 3 39 9 .88 0.1170
TG 68 125.10 849 .7 0.424 0.70953 6 0.70857 60 .1 49 7.75 0.0247
Aty TC64 73 .20 199 .7 1.055 0.71131 +9 0.70892 63.5 54 7.68 0.0302
TC83 200 .70 141 8 4.094 0.71862 8 0.70933 66.9 59 6 .47 0.0306
TG15 87 .34 54.2 4.697 0.71981 3 0.70916 66 .1 57 7.70 0.1780
|l TC81 141 .60 323 12 .890 0.74013 4 0.71092 79 1 82 8.09 0.4532
TG70 229 .30 479 13.980 0.74322 6 0.71151 - - 10 7.49 0.3411
TG 72 16 .51 284 .9 0.164 0.71162 %9 0.71124 - - 14 8 .21 0.0013
liEk=s TC74 40 .12 2023 0.552 0.71348 6 0.71223 - 0 10.05 0.0109

W O HE AR egg(165 Ma) =[ (" Nd/" Nd) bugi/ (9 Nd/ N g - 11 % 10%, (" Nd/'"™ Nd)gigs = 0.512638 ,(' Sm/'* Nd) gy =

0.1967; @es, (165 Ma) =[ (¥7St/*Sr) buri/ (F7St/80Sr) s - 1 1% 10%, (¥S1/%Sr) g =

0.7045 (Y Rb/®°Sr) g = 0.0827 ; @F-" R AR .
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Fig. 2 Sketch map showing spatial variation of both Sr and

Nd isotopes in altered rocks from the Tongchang deposit
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The €yq and &, values of Tongchang granodiorite- porphyry
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Fig. 5 Variation of whole-rock oxygen isotope compositions
in the Tongchang orefield with depth
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O, Sr and Nd Isotopic Tracing of Ore forming Process in Dexing Porphyry
Copper Deposit , Jiangxi Province
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Jiangsu, China; 2 Nanjing Institute of Geography & Limnology, Chinese Acade my of Sciences, Nanjing 210008 , Jiangsu, China ;

3 School of Resource and Environment Sciences, Nanjing Agriculture University , Nanjing 210095, Jiangsu, China)
Abstract

To understand the sources, evolution process and transportation behavior of ore-forming fluids in the
Tongchang porphyry copper orefield, Dexing County, the authors have studied such independent isotopic com-
positions as oxygen, strontium and neody mium in altered rocks from the southern part of the Tongchange de-
posit. According to oxygen and strontium isotope variations in the Tongchang porphyry system, at least three
types of hydrothermal fluids were detected: the magmatic fluid, the deep-seated nonmagmatic fluid and the me-
teoric water. The magmatic fluid played a decisive role in the ore-forming process . Spatial Sr and Nd isotopic
variation shows a gradual increase of Sr isotopic composition from the interior to the contact zone within
Tongchang porphyry body (from 0.705 to 0.711) , which suggests that the ore-forming ele ments including cop-
per were transported by hydrothermal fluids from parent magma upwards and along the contact zone with the
wall rocks , forming ores along the contact zone and in the shallow portion of the porphyry cupola. This accords
with the model of orthomag matic genesis for porphyry copper deposit. Nd isotope composition, however, is rela-
tively stable during the hydrothermal fluid rock interaction, and hence can serve as a tracer for mag matic origin
of ore-forming fluids .

Key words : geoche mistry , porphyry copper deposit, O, Sr, Nd isotopes, ore-forming process, hydro-

thermal fluid, tracer



