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Abstract

The Chenjiaba Cu-Pb-Zn polymetallic deposit in Shaanxi Province, located in Mian(xian)-Lue(yang)-Ning
(qiang) Cu-Au-Ni ore concentration area, is a newly discovered deposit. In this paper, C, H, O, S and Sr isotopic

geochemistry was systematically studied in order to understand comprehensively the source of ore-forming mate-
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rials. The analytical results show that “C,,, and O, ¢yow values of surrounding rocks are between —0.93%o and
1.44%o and 14.14%0 and 27.49%o., respectively, suggesting that the surrounding rocks were derived from marine
carbonate dissolution. the §"°C,; values of gangue dolomite samples are in the range of —0.53%0~—0.89%o, and
the Oy gyow values in the range of 12.12%0~13.23%o. In the Chenjiaba Cu-Pb-Zn polymetallic deposit, the CO, in

the ore-forming fluid was mainly derived from magmatic water, with a small amount from marine carbonate dis-
solution. The 8Dy 0w Of the quartz fluid inclusions is between —91%o and —72%o, the 5‘80H20 is between 6.7%o

and 9.4%o, and the BD—S“‘OHZO diagram shows that the main source of ore-forming fluid was magmatic water. Wa-
ter-rock reaction between ore-forming fluid and surrounding rock was the main mechanism resulting in the preci-
pitation and crystallization of dolomite, sphalerite, chalcopyrite and galena in Chenjiaba Cu-Pb-Zn polymetallic
deposit, Shaanxi. Sulfur isotopic compositions (8*S from 4.88%o to 8.90%o, 7.37 %o on average) are both magmatic
sulfur and seawater sulfur, consistent with the data of the typical Xujiagou Cu deposit in this area. The results in-
dicate that sulfur sources were mainly sourced from magmatic sulfur with the addition of small amounts of seawa-
ter sulfur. The ¥Sr/*Sr ratio of pyrite in the ore is 0.7187, higher than *’Sr/*Sr ratio (0.7083) of surrounding rock
and similar to the ratio of continental crust (0.719), suggesting that ore-forming fluid probably migrated through

the formation of Xuehuataiping Formation, and experienced water-rock reaction and isotope exchange between

the ore fluid and the dolomite which had high ¥Sr/*Sr values.
Key words: geochemistry, C, H, O, S and Sr isotopes, metal sources, Chenjiaba Cu-Pb-Zn polymetallic de-

posit, Shaanxi
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Fig. 1

Geological-tectonic map of Mianxian-Lueyang-Ningqiang ore concentration area(after Li et al., 2009)

1—Quaternary sediments; 2—Paleozoic-Mesozoic; 3—Neoproterozoic Duantouya and Jiudaoguai Formation; 4—Neoproterozoic Bikou Group;

5—Neoproterozoic Yudongzi Group; 6—Granite; 7—Diorite; 8—Basic rock; 9—Ultra-basic rock; 10—Fault; 11—Basement fault;

12—Gold deposit; 13—Nickel deposit; 14—Copper deposit; 15—TIron deposit; 16—Polymetallic deposit
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Fig. 2 Geological map of Chenjiaba Cu-Pb-Zn polymetallic deposit (modified after No.711 Geological Party,

Northwest Bureau of Geological Exploration for Nonferrous Metals.,2016)

1—Quaternary sediments; 2—Xuchuataiping Formation dolomite, slate, limestone; 3—Donggouba Formation middle part

braccia porphyry, quartz keratophyre, horny tuff; 4—Guojiagou Formation serpentite; 5S—Polymetallic orebody;

6—Fault fracture zone; 7—Fault; 8—Drill hole and its serial number
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Fig. 3 Photos of typical ore and mineral compositions of the Chenjiaba Cu-Pb-Zn polymetallic deposit
a. Silicified dolomite copper ore; b. Chalcopyrite and sphalerite metasomatic pyrite in quartz vein lead-zinc ores; c. Pyrite-bearing quartz
keratophyre; d. Fragmented ore (galena and sphalerite); e. Pyrite-quartz-dolomite vein; f. Chalcopyrite penetrating and filling
pyrite fracture; g. Chalcopyrile encloses pyrite; h. Pyrite replaced by chalcopyrite and sphalerite
Py,—Early pyrite; Py,—Late pyrite; Sp—Sphalerite; Ccp—Chalcopyrite; Gn—Galena; Dol—Dolomite; Qz—Quartz
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Tablel Characteristics of ore and rock samples in Chenjiaba Cu-Pb-Zn polymetallic deposit
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Table 2 C-O isotopic composition of the dolomite
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Table 4 S isotopic composition of sulfides from the

Chenjiaba Cu-Pb-Zn polymetallic deposit
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. St 6.65 i

CJ-17 Hzof -0.89 13.23 [NEED 6.92
CJ-18 Hz 0.84 20.98 e g/ 7.82

Cl-15 k Cl22  RUlmgkeT 855
CJ-13 Mz ~0.56 19.37 HEH 4.88
CJ-25 Sy 1.27 26.56 . R RIR 8.13 13 W30 8 A 8.69
ClJ-16 oz -0.93 14.14 L 7.05 gl 735
CJ-33 EP= 0.03 23.96
CJ-24 Hz 1.44 27.49

*3 BFRIEEEFZ BT KAXS . SRMAERANR
Table 3 H-O isotopic compositions of quartz in
Chenjiaba Cu-Pb-Zn Polymetallic deposit
%0 IR/ C

FEARS ) Dy.gyow/%0 3" Oygyow/%o 350

H,0'

CJ-14 {1 -78 15.1 6.8 264
CJ-15 i -82 14.4 7.9 312
CJ21 A -74 14.8 7.0 275
Cl-22  HH -76 15.0 9.4 340
CJ-23 Ak -91 153 8.3 296
CJ-44 {1 -76 16.0 8.4 281
CJ45  fid -72 14.8 7.0 276

CJ-50 Ao -80 14.2 6.7 283

x5 FBRIGFASEES SBH AT AESY Rb.Sr BEAIERFER
Table 5 The characteristics of Rb and Sr isotopes of

pyrite in ore from the Chenjiaba deposit

S IETY w®b)(ug/g) w(Sr)(ug/g) SRb/ASSr  $7Sr/A6Sr2e

CJ-17 R 0.249 0.890 0.8090  0.725579+26
CJ-21 MM k™ 0.056 2.14 0.0752  0.720080+11
CJ-22 RSk 0.504 2.36 0.6187  0.729981=11
CJ-23 MRk 0.164 0.651 0.7304  0.723159+13
CJ-36 LRk 0.062 2.61 0.0691  0.722752+8
CJ-39 Rk 0.117 2.24 0.1513  0.715204+16
Cl-41 MRk 0.414 48.2 0.0248  0.717026%16
Cl-45 Sk 0.151 2.69 0.1624  0.720334+17
CJ-48 Sk 0.067 2.16 0.0904  0.721347+16
CJ-51 WA Rke™ 0.182 1.60 0.3289  0.720745£16
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Fig. 4 Sulfur isotopic histogram of sulfide zonal texture

in Chenjiaba copper deposit
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(base map after Taylor, 1978)
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