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Fig.1 Regional geological map of Niujuan area
1-Jurassic continental volcanic rocks; 2—Archean metamorphic rocks; 3—Quartz porphyry of Late Yanshanian priod;

4~Ivernite of Late Yanshanian period; 5—Alkali granite of Late Yanshanian period; 6—Granite of Late Yanshanian period,;

7—-Early Yanshanian granite; 8—Migmatitic granite of Late Hercynian period; 9—Normal fault; 10—Unconformity
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Fig.2 Geological section along No. 83 ling of Fengning—Niujuan

silver ore block
1-Coarse—grained granite; 2-Fine—grained granite; 3—Silver deposit;
4-Silicified zone; 5—Clay breccia; 6—Fault
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Fig.3 Microscopic characteristics of rock (ore) of the Niujuan Pb—Zn—Ag deposit
a—Hypidiomorphic—granular sphalerite, replaced by galena locally;

b—Hypidiomorphic granular pyrite, with local marcasitization;
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Table 1 Rb—Sr isotopic data of ore minerals from the Niujuan Ag—Au deposit

F Fd RS ¥Rb/*Sr TR = 7Sr/%Sr TR
1 NJ-K, Y 3.576 0.01 0.720856 0.0001
2 NJ-K; JIE 5.034 0.01 0.723834 0.0001
3 NJ-K, DE=20 0.2308 0.01 0.713611 0.0001
4 NI-K, ECYN 2.139 0.01 0.717539 0.0001
5 NJ-K, T 6.245 0.01 0.726662 0.0001
6 NJ-K, DNE=2 1 0.6171 0.01 0.714335 0.0001
7 NJ-K; B R 6.834 0.01 0.727918 0.0001
8 NI-K4 T 5.902 0.01 0.725727 0.0001
9 NJ-K4 T 7.351 0.01 0.729173 0.0001
10 NJ-K4 NEED 1.026 0.01 0.715004 0.0001
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Fig.4 Ore mineral Rb—Sr isochron age plot for the Niujuan
Ag—Au deposit
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Table 2 H, O isotopic analyses of the Niujuan Ag deposit

(after reference @)

Fe 5 TRUREAY R/ B 6"%0/%o 0D/%o
1 TC80 i 221
2 TC82 i 4.01
3 82 4 CM3 i 4.15 -105
4 82 4k CM3 PEE D 2.13
5 82 4k CM3 i 131 -98.7
6 ZK83-1 4L i 2.78 -104.8
7 7ZK79-3 4L i 2.62 -116.9
8 &5 2.84 -118.2
9 Bt 2.74 -106.35

@i L A HL™ e 5 DU SR BA. b4 AR i L AR 22 G A A vp DX B 3R B 1t 1994,

O A WA SEALF TR (40 R S RAL = RAE KR . 2006.
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Fig.6 Chondrite—normalized REE patterns of rock (ore) from
the Niujuan polymetallic deposit
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Table 3 REE content (10°) of rock (ore) in the Niujuan polymetallic deposit

FEf S NJ1 NJ2 NJ3 NJ4 NJ-K1 NJ-K2 NJ-K3 NJ-K4 NJ-K5
FATATR TeRy fERY ERE ERGn RO A1 EEAER A LI R )
La 64 57.9 40.7 16.6 25.6 17.6 11.1 16.2 49.6
Ce 115 98.6 83.9 29.1 44.8 30.5 19.9 29.3 71.6

Pr 14.3 11.8 9.12 3.98 5.62 4.17 2.72 3.97 10.5
Nd 45.6 354 29.8 12.2 19.2 13 8.56 12.7 322
Sm 9.81 6.33 6.15 22 3.59 2.53 1.69 2.48 6.49
Eu 0.88 0.681 0.764 0.272 0.273 0.309 0.441 0.241 0.563
Gd 8.16 5.24 5.79 1.72 2.99 2.26 1.52 2.15 5.55
Tb 1.53 0.843 0.932 0.324 0.529 0.454 0.286 0.416 1.01
Dy 7.73 3.69 5.3 1.63 2.57 2.48 1.45 2.2 522
Ho 1.44 0.66 1.14 0.32 0.494 0.493 0.279 0.431 0.993

Er 4.01 1.77 332 0.898 1.39 1.41 0.773 1.27 2.81
Tm 0.758 0.341 0.549 0.184 0.286 0.284 0.153 0.251 0.544
Yb 4.55 2.16 2.96 1.14 1.83 1.77 0.928 1.53 3.31
Lu 0.618 0.3 0.41 0.154 0.264 0.247 0.132 0.218 0.474
Y 38 18.2 28.2 8.44 13.6 16.6 10.1 12.6 29.8
XREE 27839  225.72 190.84 70.72 109.44 77.51 49.93 7336 190.86
LREE 249.59  210.71 170.43 64.35 99.08 68.11 4441 64.89  170.95
HREE 28.8 15 20.4 6.37 10.35 9.4 5.52 8.47 19.91
LREE/HREE 8.67 14.04 8.35 10.1 9.57 7.25 8.04 7.66 8.59
Lan/Ybn 8.18 15.58 7.99 8.46 8.13 5.78 6.95 6.15 8.71
JoEu 0.29 0.35 0.39 0.41 0.25 0.39 0.82 0.31 0.28
oCe 0.89 0.88 1.02 0.85 0.87 0.84 0.86 0.87 0.73
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An analysis of geological age and materials source of the Niujuan
Ag—Au polymetallic deposit in Chengde

LI Zi—ye', LIU Xiao—yu', LI Sui-min', HU Hua-bin', YANG Yang’

(1. Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China;
2. Inner Mongolia No. 5 Institute of Geology and Mineral Exploration, Baotou 014010, Inner Mongolia, China)

Abstract: On the basis of field reconnaissance, field observation, rock (ore)sample analyses and the application of such means as
isotope geochemistry, REE, fluid inclusion homogenization temperature and composition, the authors hold that the ore—forming
materials of the Niujuan Ag—Au deposit were derived from guanite. The analytical results of REE from rock (ore) show that the
chondrite—normalized REE patterns of rocks and ores from the Niujuan Ag—Au deposit are similar to each other, both assuaming
LREE enrichment, HREE depletion and obvious Eu negative anomalies. These characteristics demonstrate that the ore—forming
materials of the Niujuan Ag—Au deposit were derived from granite. Researches on hydrogen and oxygen isotopes show that the ore—
forming fluids were of multiple sources, being the mixture of magmatic water and circulated atmospheric precipitation. According to
the composition of ore minerals, the authors used the Rb—Sr isochron method for monomineral sphalerite and paragenetic mineral
assemblage of pyrite and galena to determine the ore—forming age, and the result shows that the age of ore mineral is (154.1+2.6)
Ma, belonging to middle Yanshanian period. On such a basis, it is deduced that the formation of the deposit was closely related to
Yanshanian magmatite intrusion. The results obtained by the authors provide a theoretical basis for the determination of the genetic
type of the ore deposit.

Key words: source of ore—forming materials; Rb—Sr isochron age; geochemistry; Niujuan Ag—Au polymetallic deposit; North China
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