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Abstract

The Jiaduobule Fe-Cu deposit is located in the western Nyaingentanglha metallogenic belt. Based on S-Pb isoto-
pic geochemical analysis of country rocks, magmatite and ores, the authors reveal that the §*S values of the ores range
from —2.1%o to 6.2%o with the estimated &Sy being 2.16%o, showing typical characteristics of magmatic sulfur. The
similar &S values of sulfide of ores to pyrite in quartz diorite and slate indicates that sulfur of the ores was possibly
partly derived from quartz diorite and slate. The**Pb /***Pb, *"Pb /“Pb and **Pb /**Pb ratios of the ores range from
18.27 to 18.842, 15.653 to 15.899 and 38.793 to 39.703, respectively, similar to features of the ore sulfides from the
deposits in the north subzone of Gangdise metallogenic belt. On the whole, the lead was almost derived from the up-
per crust. The lead isotopic compositions of ores are similar to those of biotite monzonite and the marble. It is indi-
cated that lead was possibly mainly derived from biotite monzonite and marble. In a word, the study of sulfur and lead

isotopes indicates that the major source was possibly derived from biotite monzonite, with the addition of minor mate-
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rials from Xiala Formation of Middle Permian and quartz diorite. The results achieved by the authors provide basic

data for the mineralization model.

Key words: geochemistry, Fe-Cu deposit, sulfur isotope, lead isotope, Jiaduobule
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Fig. 1

Regional geological map of the Gangdise belt (modified after Zhu et al., 2011 )
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Fig.2 Geological sketch map of the Jiaduobule Fe—Cu deposit (modified after Yu et al., 2011)

I—Limestone and marble of the Permian Xiala Formation; 2—Volcanic rocks of the Palacogene Nianbo Formation; 3—Volcanic rocks

of the Palacogene Dianzhong Formation; 4—Eocene biotite monzogranite; S—Upper Cretaceous quartz diorite;

6—Skarn; 7—Iron orebody; 8—Copper orebody; 9—Sampling position; 10—Geological boundary
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Fig.3 Cu ore body (a) and Fe ore body (b) characteristics of the Jiaduobule Fe-Cu deposit
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Fig. 4 Ore characteristics of the Jiaduobule deposit

a. Massive magnetite containing pyrite; b. Reddish brown garnet skarn containing magnetite; c. Magnetite and pyrite with dissemination structure;
d. Actinolite skarn containing nodular magnetite; e. Green garnet skarn containing bornite and chalcopyrite; f. Reddish brown garnet
skarn containing dense disseminated magnetite; g. Ribbon chalcopyrite and bornite with a quartz-calcite vein;
h. Massive magnetite; i. Nodular magnetite in the calcite vein
Py—Pyrite; Mt—Magnetite; DR-Grt—Reddish brown garnet; Act—Actinolite; Cal—Calcite; Cpy—Chalcopyrite;
Bn—Bornite; G-Grt—Green garnet; Q—Quartz
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Fig. 5 Ore structure of the Jiaduobule deposit

a. Chalcopyrite and bornite assuming interstitial separation structure; chalcopyrite replacing bornite; b. Bornite replaced by chalcopyrite

and wittichenite; c. Anhedral granular pyrite; d. Bornite replaced by chalcopyrite (BSE); e. Bornite replaced by wittichenite (BSE) ;

f. Bornite replaced by chalcopyrite; g. Pyrrhotite and pyrite assuming edge-shared structure; h. Magnetite replaced by

chalcopyrite; i. Chalcopyrite and wittichenite replacing bornite associated with chalcopyrite

Grt—Garnet; Bn—Bornite; Cpy—Chalcopyrite; Witt—Wittichenite; Py—Pyrite; Po—Pyrrhotite
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Fig. 6 Alteration types of the Jiaduobule deposit

a. Skarn alteration; b. Sodic alteration; c. Potassic alteration
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Table 1 Sulfur isotope compositions of the Jiaduobule

Fe-Cu deposit

FEh S B AR T 84Sy /%o
JD-143 Y A B 0.5
ID15-96 EE AR BRI 0.3
ID15-98 Y AR BRI 0.3

ID-85  JLBEM-BHRT R OAR T AW RE SR 3.4
JD-91 LB -SSR AR SR 2.5
ID-96  JLBEM-SHHT HOARMAFYRE  HHE -2.1
ID-96 LB - BE M S G AR T Ay R BERE 1.3
ID-64 LB - BEM Sk G AR A TR R4 BERS 1.3

ID15-42 B R P - B B 5.5
ID15-42 B A T - B BV 5.7
ID15-44 B R T S - B B 5.7
ID15-44 P BERE A v  E -ES R 5.7
ID15-46 T BOREARAT i S - A R 5.9
ID15-46 T BOREAA h S - B 6.2
JD15-107 (B RO B 1 8 e Eig/ -1.5
JD15-108 (B A B b 2 e R 2.1
JD15-110 (A A eh 2 e R -1.8
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Table 2 Lead isotope compositions of the Jiaduobule Fe-Cu deposit and other
skarn deposits in the metallogenic belt
Fdh S R AR W4 2PbP¥Pb 426 2UPbP¥Pb 420 2Pb¥Pb 426 o ThWU AB Ay OkHE
JD15-96 G SRR EE AN o WD 16.817  0.006 15481  0.003  37.497  0.008 9.49 41.19 420 17.60 52.94
JD15-98 TEE AN K WERHT  18.625  0.003 15700 0.002  39.084 0.006 9.64 3891 3.91 24.43 49.01
ID-85  JCBCEH-BEHRS O AR RS BEEET 18760 0.003 15798 0.003  39.460  0.006 9.82 40.63 4.00 30.93 60.17
ID-91  JCBCEH-SEHG - O T AR RS BEHIET 18.842  0.002  15.899  0.001  39.703  0.003 10.01 42.15 4.08 37.81 69.55
ID-96  ALBLHEH-BEHIT -G AR RS BEMST 18.622 0.003 15752 0.003  39.216  0.011 9.74 39.97 3.97 28.11 55.48
ID-64  JLBEEEH-BEHIT -G A RS BEIET 18731 0.002 15748 0.002  39.322  0.004 9.72 39.74 3.96 27.49 54.66
ID15-42 BRSSP A EHET 18455 0.003 15712 0.003  39.024  0.007 9.68 39.76 3.98 25.83 53.45
IDI5-42  FBCREERO-BOHT-TOATOTA BOERET 18.270 0.002  15.660  0.002 38793 0.005 9.60 39.36 3.97 2279 5032 5
ID15-44  WELRGERE -SSP A WHIET 18478 0.003 15700 0.003 38997  0.007 9.65 39.39 3.95 24.90 51.34 X
ID15-44  FEECRERRH-EER-BER A BEEkDT 18.681  0.002 15715 0.002  39.155  0.006 9.66 139.02 3.91 2532 49.96
ID15-46  FEBREERT -EE -4 DT 18358 0.002 15653 0.002  38.830  0.006 9.57 3893 3.94 2197 48.13
JD15-107 (KA WG 17.400  0.002  15.510  0.002  37.920 0.004 942 3943 4.05 1586 46.81
JD15-108 (W R EAO B EHET 17.553 0.002 15524 0.002 37972 0.005 9.43 3882 3.98 16.07 43.95
JD15-110 (W REAO B HEERDT 18.637  0.002 15700 0.002  39.066 . 0.004 9.64 38.77 3.89 24.40 48.15
JD-28 KHELH (45) 18713 0.002 15707  0.002  39.058  0.004 9.64 38.38 3.85 24.66 4591
ID-130 KILE (25 18.691  0.002 15.684 0.002 39.061 0.004 9.60 3829 3.86 23.11 45.42
JD-108 RILE (42%) 18.566  0.003  15.624 ~0.003 38.676 0.006 9.50 36.86 3.76 19.26 35.77
JD-3 BAH RIS 18.704 15.621 38.986 9.48 3734 381 18.74 40.57
ID-4 R KA 18.771 15.638 39.081 9.50 37.5 3.82 19.85 43.16 T ik,
JD-5 L A b 18.766 15.633 39.057 9.49 3739 381 19.52 4247 2017
JD803-150 MR RIS 18.683 15.655 39.068 9.54 38.09 3.86 21.09 44.27
CZC-12-1 TEHIET 18.698 15.767 39.388
CZC-12-2 T 18.660 15.723 39.248
CZC-13-1 TEHIET | 18.676 15.720 39.294
CZC-13-2 NEEAT 18.659 15.720 39.229
CZC-14-1 WHETT 18.675 15.740 39.292
CZC-14-2 T 18.687 15.752 39.336 LR
CZC-15-1 TEHIET 18.689 15.749 39.334 %,2015
CZC-15-2 T 18.726 15.793 39.480
CZC-18-1 HHIHT 18.655 15.715 39.221
CZC-18-2 T 18.663 15.721 39.231
CZC-19-1 HHIHT 18.669 15.731 39.258
CZC-19-2 T 18.694 15.758 39.362
E-2 BB 18.602 15.672 39.053
E-3 HBEBES 18.612 15.671 39.070
E-4 BB 18.708 15.784 39.481
E-11 HLBEBE 7 18.807 15.715 39.608
E-12 HLBERE 18.620 15.644 39.055 o
E-14 HLBEBE 7 18.727 15.654 39.300 2010
08NDZ-5 FETT 18.667 15.746 39.292
08NDZ-1 T 18.571 15.655 39.021
08ND-4 T 18.692 15.773 39.421
08NDI-5 T 18.663 15.760 39.356
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Fig.7 Histogram(a) and constitutional diagram(b) for sulfur isotope compositions of the Jiaduobule Fe-Cu deposits
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