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Abstract

The ages of the Tiantang Cu-Pb-Zn polymetallic deposit were determined by the Rb-Sr isochron method

through dating samples of sphalerite and three groups of intergrown mineral assemblage (pyrite and galena).

The selected samples included eight pieces of sphalerite, three pieces of galena and one piece of pyrite. In con-
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trast with sphalerite age of (98.1+1.6) Ma and sphalerite + galena pyrite assemblage age of (99 £2) Ma, the
authors also obtained sphalerite + galena + pyrite assemblage age of (98.2 *1.3) Ma, sphalerite + pyrite age
of (97.87+0.96) Ma and galena + pyrite assemblage age of (98.6+4.2) Ma by the same means. These data
convince the authors that the metallogenic epoch is about 98 Ma, and that the Late Cretaceous is the main time
for the formation of the Tiantang Cu-Pb-Zn polymetallic deposit. The ore-forming process was probably related
to the fact that China’s mainland including South China Plate was in a continuous stretching phase caused by the
change of the movement direction of the Pacific Plate after 135 Ma. The (¥Sr/%Sr), of sulfides is equal to
0.7117 and it is lower than that of the terrigenous silicates (0.720) and higher than that of the mantle
(0.707). In combination with S and Pb isotope data avialable, the authors consider that the ore-forming
material of the ore bodies in the Tiantang Cu-Pb-Zn polymetallic deposit was derived from the crust-mantle mix-
ture. It is thus held that direct dating of the ages of metal minerals by using Rb-Sr isochron method for single
minerals and mineral assemblages could serve as a routine chronological method, and that the means is of impor-
tance for indicating and understanding metallogenic background of the ore deposit.
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Tiantang Cu-Pb-Zn polymetallic deposit

1983
1992 2008 1993 1994 1994 Rb-Sr
1998a 2000 2005 2006
Re-Os Ar-Ar
York et al. 1970 Lanphere et al. 1971
Walker et al. 1982 Foland et al. 1989 Stein et
al. 1998 2001 Mao et al. 1999 2003 2006 1

2008c Barra et al. 2002 2004a
2007 -
2002 -
MVT Sangster 1996
Leach et al. 2001 2005 NE -
1
Rb-Sr  Brannon et al. 1992a 1992b Nakai
et al. 1993 Christensen et al. 1993 1995a 2001 2012
1995b  Pettke et al. 1996 2008
2012 Rb-Sr Nakai et
al. 1990
1966 723
1966
1975 704 90
NE

94 Ma 1999 2010



AR TARREMEE L ERBER Rb-Sr 35 2 46 S H b iR X

261

111°00’

112°00’

Y\ A s

dest
[

LEE(RES

22°40'

22°00'

1 2= JFHB DR M AL e i 11 (e B 5204 4855, 20060
1—HERDE WS RS DIRE FiL: 2T ERRE WE BE B RES: 3— AR RERSHAY S KRS ki
MBRES: 4o A LA R REERTRAUSE; s—MIUMERSE: 6 EHEP—XBERS: 7—NERHERE
ST MEENE: o BRI FWE: 10— MBI 1—EZP R 124
Fig. 1. Geological sketch map of Yunkai area(modified after Peng et al. s 2006)

1—Cenozoic Formation: sandstone siltstone, mudstone, glutinite and clay:s 2—Mesozoic Formation: conglomerate, sandstone, siltstone and silty

mudstone; 3—Paleozoic Formation: flysch formation of epimetamorphic carbonate rock and clastic rocks of neritic facies; 4—Neo-proterozoic

Yunkai Formation: quasi-flysch formation interlayered with meta-volcanic rocks; 5— Yanshanian granite: 6—Hercynian-Indosinian granite:

7—Caledonian granite; 8 —Basic and ultrabasic rocks: 9—Fault along boundary of land mass; 10—Ductile shear zone: 11—Major ore deposit;

12—Place name
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Fig.2 Simplified geological map of the Tiantang Cu-Pb-Zn polymetallic deposit (modified after No. 704 Geological
Party of Guangdong Province, 2011

1—Quaternary alluvial-diluvial material; 2—Devonian Tianziling Formation: limestone, argillaceous limestone; 3—Yanshanian adamellite:

4—Marble; 5—Hornstone: 6—Skarn; 7—Copper ore body: 8—Lead-zinc ore body: 9—Limonite ore body: 10—Barite vein:
11— Translational fault; 12—Drill hole
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Fig. 3 Geological cross-section along No. 13 exploration line of No. 2 metallogenic belt in the Tiantang Cu-Pb-Zn

polymetallic deposit modified after No. 704 Geological Party of Guangdong Province 2011

I—Devonian Tianziling Formation

limestone 2—Yanshanian adamellite 3—Skarn 4—Copper ore body 5—Copper-zinc ore body

6—Zinc ore body 7—ILead-zinc ore body 8—ILead ore body 9—Drill hole
(D—Chalcopyrite @—Chalcopyrite-sphalerite @—Galena-sphalerite @—Galena
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Fig. 4 Characteristics of ore mineral samples of the Tiantang Cu-Pb-Zn polymetallic deposit
A. Massive ores galena and sphalerite associated with pyrite and chalcopyrite, containing a little lumpy quartz and calcite;: B. Massive ores
containing a little lumpy and veinlet calcite; C. Sphalerite associated with pyrites veinlet caleite cutting through anhedral-subhedral pyrite(under
reflective light): D. Brown sphalerite existent in skarn, containing euhedral granular garnet and a little calcite(plainlight): E. Chalcopyrite
and sphalerite assuming interstitial separation structureCunder reflective light): F. Galena associated with pyrite: late hydrothermal vein of
caleite cutting through galenalunder reflective light); G. Galena associated with euhedral and granular pyrite and filling in large particles of galena
Cunder reflective light); H. Galena associated with chalcopyrite and sphalerite, sphalerite replacing galena, chalcopyrite and sphalerite assuming
interstitial separation structureunder reflective light); 1. Sphalerite associated with calcite and assuming anhedral structure(plainlight?
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Rb-Sr

Table 2 Rb-Sr isotopic analyses of sphalerite galena and pyrite from the Tiantang Cu-Pb-Zn polymetallic deposit

w Rb 10 %w Sr 10 ¢ SRb %S¢ 7Sy 865y 87Sr 865y I Rb 10°° 1 Sr 10°°
T-32 1.937 11.45 0.4998 0.712582+9 0.71188 0.516262261 0.087336245
T-94 4.028 3.503 4.015 0.717229 £ 11 0.71164 0.248262165 0.285469597
T-111 5.839 10.72 1.626 0.714018 £ 8 0.71175 0.171262202 0.093283582
T1-11 3.873 5.618 2.259 0.714921+9 0.71178 0.258197779 0.177999288
T1-13 2.845 2.391 3.354 0.716693 £ 10 0.71202 0.351493849 0.418235048
T2-1 0.8236 24.03 0.1028 0.711905£12 0.71176 1.214181642 0.041614648
T7-2 2.724 1.125 7.521 0.722236+9 0.71176 0.367107195 0. 888888889
T7-4 3.961 1.209 9.814 0.725521+11 0.71185 0.2524615 0.827129859
T1-13 10.43 3.707 8.306 0.723464 £ 12 0.71190 0.095877277 0.269759914
T7-4 4.826 5.139 2.745 0.715366+9 0.71154 0.207210941 0.194590387
T-103 0.9653 3.892 0.7286 0.712768 £ 10 0.71175 1.035947374 0.256937307
T1-11 9.782 1.801 16.14 0.734239+ 11 0.71176 0.102228583 0.555247085
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