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Two periods of zircon from Dongping gold deposit in Zhangjiakou-Xuanhua
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Abstract

The Dongping gold deposit is located in Zhangjiakou-Xuanhua area of Hebei Province, on the northern margin of the North Chi-
na Craton. This ore deposit is mainly hosted by the medium-fine grained syenite in the southern part of the Shuiquangou alkaline com-
plex. There are two types of gold ores in this deposit, namely the telluride mineral-bearing and low-sulfide quartz veins and the in-
tense K-feldspar alteration type. The authors performed a systematic mineralogical and U-Pb geochronologic study of zircon minerals

from No. 1 auriferous quartz vein. Two types of zircons were recognized in this vein, i.e., magmatic and hydrothermal ones. The
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magmatic zircon is characterized by euhedral-subhedral crystals with the prismatic form, dark-gray color in the backscattered electron
(BSE) image, and clear magmatic oscillatory zoning in the cathodoluminescence (CL) image. The hydrothermal zircon occurs mainly
in irregular forms and occasionally as anhedral grains, fills the magmatic zircon, and shows grayish white color in the BSE image and
dark black color (non-luminescent) in the CL image. U-Pb analyses of the magmatic zircon indicate a Devonian event with a weighted
mean 2%°Pb/?%U age of (380.5+2.6) Ma. Therefore, the rock-forming process of the Shuiquangou alkaline complex is confidently
constrained in Late Devonian. Compared with the magmatic zircon, the hydrothermal zircon has not only much higher Th, U content
and Th/U ratios but also much younger U-Pb age of (140.2+1.3) Ma. Therefore, the ore-forming period of the Dongping gold de-
posit is confidently constrained in Early Cretaceous. Obviously, there is a time gap of about 240 Ma between the rock-forming process
of the alkaline complex and the ore-forming process in the Dongping gold deposit. It is therefore concluded that there is no direct ge-
netic relationship between the Shuiquangou alkaline complex and the Dongping gold deposit. According to local geological background,
the authors hold that the ore-forming fluids might be genetically associated with Mesozoic magmatism in this area.
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Fig. 1 Simplified geological map of Shuiquangou alkalic complex Zhangjiakou area Hebei Province modified
from Luo Zeng Kuan et al. 2001 Mao et al. 2003a Song Guorui et al. 1996
1—Quaternary 2— Yanshanian felsic to intermediate pyroclastic rock 3—Neoproterozoic and Mesoproterozoic cap rock 4—DPaleoproterozoic
Hongqiyingzi Group 5—Archean Sanggan Group 6—Shangshuiquan alkalic feldspar granite 7—Honghualiang biotite granite 8—Monzonitic

granite 9—Porphyritic granite 10—Shuiquangou alkaline complex 11—Wenquan macrophyric granite 12—Ultrabasic rock 13—Archean

granitic gneiss 14—Fault 15—Large-sized gold deposit 16—Small-middle sized gold deposit 17—Ore-bearing vein and its serial number

18—Sampling location and its serial number
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Table 1 Isotopic ages of the Dongping gold deposit and the Shuiquangou alkalic complex determined by different methods

Ma
K-Ar 126~257 1996
Rb-Sr 260.0~748.8 1996
Ar-Ar 327.4%9 1996
U-Pb 992 1994
U-Pb 1718 = 65 1997
U-Pb 1607 ~1667 1998
U-Pb 1 350.9+0.9 1997
U-Pb 410.2+1.1 1997
U-Pb 410.5+1.4 1997
SHRIMP U-Pb 390+ 6 2001
SHRIMP U-Pb 386+ 6 2001
Ar-Ar 150 Hart et al. 2002
DP04 1
100 s 40 s 1464 3
60 s “ RUN" 4 1 10 26 kg 1~15 em
~12 GJ-1 609 Ma
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609 £ 10 Ma lo Simon 2004 BSE 2 CL 3
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100 pm
2 BSE
Fig. 2 BSE images of zircons from quartz veins in the Dongping gold deposit
2 U-Pb
Table 2 U-Pb dating of the Dongping gold deposit
wy 107° 227 Ma

Th U B8y 07pp, 06py, £ %, 207pp 25 4+, 206pp, 238 +%, 207pp 206pp, g 26pp 28U g

1-1 31 459 0.07 0.0542 1.1 0.4529 9.3 0.0606 0.8 379 24 380 5
1-2 17 110 0.15 0.0544 1.5 0.4568 12.2 0.0610 0.9 386 35 381 5
2-1 23 276 0.08 0.0539 0.9 0.4514 7.6 0.0607 0.8 367 18 380 5
3-1 20 119 0.17 0.0550 1.7 0.4616 13.1 0.0608 0.8 414 72 381 5
32 39 539 0.07 0.0546 0.8 0.4590 7.3 0.0610 0.8 396 17 381 5
4-1 273 544 0.50 0.0535 0.8 0.4515 7.4 0.0612 0.8 351 17 383 5
5-1 28 148 0.19 0.0552 1.8 0.4634 14.5 0.0609 0.9 419 43 381 6
7 141 389 0.36 0.0548 1.0 0.4596 8.3 0.0609 0.8 403 20 381 5

9 53 211 0.25 0.0549 1.1 0.4599 9.3 0.0607 0.8 409 23 380 5

10-1 177 448 0.40 0.0542 0.9 0.4544 7.5 0.0608 0.8 381 18 380 5
12 61 247 0.25 0.0547 1.2 0.4580 10.0 0.0608 0.8 399 26 380 5

13 145 324 0.45 0.0553 1.1 0.4639 9.0 0.0608 0.8 426 22 380 5
16 179 395 0.45 0.0529 1.0 0.4441 8.5 0.0609 0.8 325 22 381 5

17 28 179 0.16 0.0544 1.9 0.4525 14.8 0.0604 0.9 386 82 378 5

18 26 301 0.09 0.0556 1.2 0.4660 9.7 0.0608 0.8 436 24 380 5
11 113 358 0.32 0.0557 1.0 0.5031 9.3 0.0655 0.8 440 20 409 5

14 40 191 0.21 0.0598 1.9 0.4961 14.4 0.0602 0.8 595 71 377 5

4-2 9451 6666 1.42 0.0603 0.8 0.1830 2.6 0.0220 0.3 614 14 140 2
6-1 543 3382 0.16 0.0553 0.8 0.1663 2.7 0.0218 0.3 422 17 139 2
8 494 3167 0.16 0.0482 1.5 0.1455 4.0 0.0219 0.3 108 71 140 2

10-2 9859 6030 1.63 0.0539 0.7 0.1638 2.3 0.0221 0.3 365 14 141 2
15 834 4542 0.18 0.0543 0.9 0.1648 2.7 0.0220 0.3 384 17 140 2

19 5258 6293 0.84 0.0606 0.9 0.1844 2.9 0.0221 0.3 623 15 141 2
20 16202 9480 1.71 0.0552 0.8 0.1667 2.5 0.0219 0.3 419 15 140 2
21 8109 5596 1.45 0.0575 0.8 0.1746 2.7 0.0220 0.3 509 16 141 2
5-2 8526 6720 1.27 0.0555 0.8 0.1681 2.6 0.0220 0.3 431 16 140 2
2-2 15651 8307 1.88 0.0860 5.8 0.2540 16.8 0.0214 0.3 1338 135 137 2
6-2 13866 7309 1.9 0.0852 1.2 0.25911 3.8 0.0221 0.3 1321 13 141 2
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BSE CL
1994 1997 U-Pb
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Li 2006
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27pp, 206 pp 1 607~1 667 Ma 1 Hu et al. 2004
718£65 Ma U-Pb Claoué-Long et al. 1990 Kerrich 1993
U-Pb Cherniak et al. 2003
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Rb-Sr 658.36+90.30 Ma 1996
Hoskin 2005 SHRIMP U-Pb
2006 2007 235+2 Ma Jiang et al. 2007
Zr U Th SHRIMP U-Pb 236+
U-Pb 2 Ma Miao et al. 2002
140.2 Ma  152~153 Ma
2004 2006 2007
U-Pb 9
140.2+1.3 Ma BSE 2
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LA-ICP-MS 143.0+3.7 ~
136.1£1.4 Ma
140.2+1.3 Ma 143 Ma 143~136 Ma
140.2+1.3
Ma
3.4~4 km
120~350.9 Ma
140.2+1.3
Ma 3 km
1999 8 km’
1999 1999 3
200~160 Ma 140 Ma 120 Ma 2003b Miao 2002 SHRIMP U-Pb
2005 2003 Hart 2002 Ar-Ar 142.2+1.3 Ma Jiang 2009
70 2 153+3 LA-ICP-MS U-Pb 142.9
Ma 152+3 Ma +0.8 Ma
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152 1 2 Ma
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2001 Mao et al. 2003a
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