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Rb-Sr isochron age of sulfide minerals in Luotuoshan pyrite-polymetallic deposit
of western Henan Province and its geological significance
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Abstract

The Luotuoshan pyrite-polymetallic deposit lies on the northwestern side of the Nannihu orefield which is
located on the southern margin of the North China craton. In order to determine the metallogenic age of the de-
posit, the authors chose eight sulfide mineral samples to determine the metallogenic age by using the Rb-Sr

isochron dating method. The result shows that the isochron age of sphalerite + pyrrhotite + galena, sphalerite +
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galena, sphalerite + pyrrhotite, pyrrhotite + galena, sphalerite and pyrrhotite are (137.3+2.6) Ma, (138.2+
5.8) Ma, (137+3) Ma, (137.1£2.7) Ma, (138.4+7.6) Ma and (137.2+3.7) Ma, respectively. These
dating results indicate that the metallogenic age of the Luotuoshan pyrite-polymetallic deposit is about 137 Ma,
suggesting Early Cretaceous. The (¥Sr/%0Sr). of sulfides range from 0.713 23 t0 0.713 32, with an average of
0.713 25, lower than the (¥Sr/%Sr). ratio of the terrigenous silicates (0.7190) and higher than that of the
mantle (0.7040), implying that the ore-forming materials were derived from the crust-mantle mixture. The
Luotuoshan pyrite-polymetallic deposit has basically the same metallogenic age as the Nannihu-Sandaozhuang
porphyry-skarn molybdenum ( tungsten) deposit and the Lengshuibeigou lead-zinc deposit. They are the
products of the same structure-magma-ore-forming-fluid activities. Combined with the previous studies of the
geodynamic settings of the East Qinling orogenic belt during the Mesozoic period, it is held that the Luotuoshan
pyrite-polymetallic deposit is the product of great transition period of late Mesozoic tectonic regime in eastern
China.

Key words: geochemistry, Rb-Sr isochron age, metallogenic age, sphalerite, Luotuoshan pyrite-polymetal-

lic deposit, western Henan Province
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Fig. 1 Geological sketch map of the Luanchuan ore concentration area (modified after Ye et al. » 2006a)

1—Neoproterozoic Taowan Formation of carbonate rocks clastic rocks; 2—Neoproterozoic Luanchuan Formation of clastic rockss carbonate rock and

trachyte; 3—Middle Proterozoi¢ Guandaokou Formation of marble; 4—Middle Proterozoic Kuanping Formation of marble and basic volcanic rocks

5—Granite of Early Cretaceous; 6=—Granite of Late Jurassic; 7—Fracture; 8—Veined lead-zinc deposit; 9—Porphyry-skarn molybdenum (tung-
sten) deposits 10—Skarn pyrite deposit; 11—Research position
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Fig. 2 Simplified geological map of the Luotuoshan pyrite-polymetallic deposit (modified after No. 3 Geological Party
of Henan Geological Bureau, 1975)

1—Quaternary sediments; 2—DBiotite-marble of Nannihu Formation of Neoproterozoic; 3—Hornfels and quartzite of Nannihu Formation of Neopro-

terozoic; 4—Quartzite and schist of Nannihu Formation of Neoproterozoic: 5—Fine grained metasandstone (quartzite) and phyllite of Sanchuan Un-
der paragraph Formation of Neoproterozoic; 6—Schist, marble and skarn, metasandstone (quartzite) and phyllite of Sanchuan Upper Formation of
Neoproterozoics 7—Phyllites sericite quartzite and carbon-bearing marble of Baizhugou Formation of Neoproterozoic; 8 —Granite-porphyry dyke of
late Jurassic; 9—Metagabbro of Neoproterozoic; 10—Skarn zones; 11—Sulfur polymetallic orebody; 12—Fault; 13—Exploration line and its serial

number; 14—Drill hole and number
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Fig. 3 Photos of ores (a,b) and geological cross section along No. 3 exploration line (¢) in the Luotuoshan
pyrite-polymetallic deposit (modified after No. 3 Geological Party of Henan Geological Bureau, 1975)
1—Quaternary sediments; 2—Sericite quartz-schist; 3—Mica-quartzose schist; 4—Quartz schist: 5—Diopside plagioclase hornfels; 6—Diopside
quartz hornfels; 7—Marble; 8 —Skarn; 9—Gabbro of V3; 10—Skarn zones; 11—Sulfur polymetallic orebody; 12—Zinc orebody: 13—Tungsten
orebody; 14—Drill hole and its serial number; 15—Sampling location
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Table 1 Locations and characteristics of samples from
the Luotuoshan pyrite-polymetallic deposit for Rb-Sr

isotopic dating
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Fig. 4 Characteristics of ore mineral samples from the Luotuoshan pyrite-polymetallic deposit
a. Massive lead-zinc ore: b. Densely disseminated sphalerite pyrrhotite Cunder reflective light)s c. Different generations of pyrrhotite Cunder reflec-
tive light); d. Sphalerite associated with galena Cunder reflective light); e. Sphalerite associated with Creplacing) pyrrhorite Cunder reflective
light); f. Quartz and fluorite replacing sphalerite Cunder trasmitted light); g. Sphalerite associated with pyrrhotite, galena, chalcopyrite exsolved
from sphalerite Cunder reflective light);s h. Late vein of serisitization cutting through the early sulfide mineral Cunder transmitted light);
i. Sphalerite replacing pyrites pyrrhotite with relict texture Cunder reflective light)
Sph—Sphalerite; Po—Pyrrhorite; Pol—The first generation of pyrrhorite; Po2—The second generation of pyrrhorite; Gn—Galena;
Cep—Chalcopyrite; Py—Pyrite; Qtz—Quartz; Ms—Muscovite: Srt—Sericite; Fl—Fluorite
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Table 2 Rb-Sr isotopic analyses of sphalerite pyrrhotite and galena from the Luotuoshan sulfur-polymetallic deposit
w Rb 107° w Sr 107° S8R #08r ¥7Sr %Sr+ 16 875y 865y
B53 LTS 0.1679 1.4590 0.3409 0.713933+8 0.71327
B58 LTS 0.4201 0.8095 1.5340 0.716221+9 0.71323
B59 LTS 0.9847 0.9913 2.9380 0.719038 +7 0.71332
B42 LTS 0.1374 1.3510 0.2986 0.713807 = 10 0.71323
B53 LTS 0.1502 6.1340 0.0721 0.713414+9 0.71327
B17 LTS 0.7819 4.4680 0.5168 0.714241+10 0.71323
PBI12 1.9830 0.9825 5.9470 0.724839+8 0.71326
PB14 1.5650 1.3960 3.3040 0.719673+9 0.71324
3

Sr
Table 3 The data of mineral association isochron age and

87Sr 86Sr ; from the Luotuoshan sulfurpolymetallic deposit

Ma  %Sr %Sy, MSWD

+ + 137.3+2.6 0.71324  0.130
+ 138.2+5.8 0.71325  0.114

+ 137.0+3.0 0.71325  0.114
137.1%2.7 0.71325  0.044

138.4+7.6 0.71324  0.210

137.2+3.7 0.71324  0.007
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Fig. 5 Rb-Sr isochron of the intergrowth mineral association
of sphalerite galena and pyrrhotite from the Luotuoshan

pyrite- polymetallic deposit
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Fig. 6 Rb-Sr isochron of the intergrowth mineral association
of sphalerite and galena from the Luotuoshan pyrite- poly-
metallic deposit
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