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Fig. 1 Geological sketch map of Xiajinbao, Hebei province (Q—Quaternary; J,—Middle jurassic; J;—Lower Jurassic; T1—Lower

triassic; O—Ordovician; QN—Qingbaikou system; JX—Jixian system; Chg—Gaoyuzhuang formation of Changcheng system;

Chch-d—Chuanling-Dahong formation of Changcheng system; Chc—Changzhou formation of Changcheng system; Ar—Gneiss of

archean)™: 1—Detachment structure; 2—Reverse fault; 3—Measured or inferred faults; 4—Rock body; 5—Geological boundary; 6

—Unconformity-bounded; 7—Direction of strata lines
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Fig.2 Cathodoluminescence images, location of U-Pb spot analyses and *°Pb/***U ages of zircon in host granite-porphyry
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Table 1

PSR R TR S R T AR R

Results of trace element for single-grain zircon of Xiajinbao rock body

Sample
No.

w/107°

Ti 'Y Nb La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta Th U

Ke6-01
Ke6-02
K6-03
Ke6-04
K6-05
Ke6-07
K6-09
Ké6-10
Ke6-11
Ké6-15

15.6813325.710.0667.530.102.204.63 1.3823.74 8.04 103.3140.92199.7045.77491.22 95.79 204571.29170.82273.90
8.22 13566.120.1064.670.101.684.171.1422.27 8.07 101.6341.05202.7947.51520.96101.2122005 1.33 188.73299.54
13.27 956 2.921.2139.690.402.693.290.8517.62 5.67 75.17 29.28141.9632.82359.45 70.24 0 0.71 94.66 170.96
9.27 1508 7.08 0.02 66.490.09 1.874.46 1.2823.04 8.19 110.3045.35229.4953.55586.16113.26 17118 1.63 149.98 278.76
12.92 968 2.920.0233.780.051.152.990.8115.06 5.61 72.78 28.94146.2933.97377.54 74.74 175290.74 84.62 185.25
17.6413396.120.0055.550.061.713.531.08221.23 7.69 99.64 40.14202.9347.88534.12104.64 21111 1.38 119.77 240.60
18.9515007.484.0382.891.105.995.211.3625.51 8.51 113.7445.84224.3052.68 579.40108.39204921.63201.77336.19
7.88 10664.411.7557.880.493.773.801.0619.15 6.54 82.60 32.70158.1236.10403.59 74.79 223670.98163.75266.80
19.3613036.270.0375.830.091.993.791.1323.25 8.50 106.4940.68191.5743.70479.41 85.71 19363 1.57237.68 363.60
11.31 880 3.370.0051.420.081.212.710.8016.08 5.65 71.68 27.13132.1630.48331.32 60.12 13872 0.98 152.15254.14

Z176-16 0.00 15173.683.6762.111.097.086.791.7829.5210.08 122.1847.15221.86 50.11 535.34 99.77 19131 0.93197.70267.70
Z176-1716.0814406.140.6863.500.292.114.06 1.3223.10 8.19 105.8143.85216.5252.17564.45110.87181411.35157.15277.03
Z176-18 0.00 14674.850.0861.200.132.865.11 1.8329.73 9.40 115.4744.89217.4850.27 546.23105.00 10046 1.22 185.68 282.85
7176-1924.7913405.513.0568.830.855.444.821.3124.20 8.18 103.2940.46 199.1746.24 504.08 95.99 24539 1.26 190.98 294.58
Z176-29 5.43 12654.590.4948.220.172.364.361.2421.03 7.56 95.70 38.59188.0545.21494.97 93.60 170391.07 118.46 218.64
7176-3220.8813245.281.7159.580.523.684.271.2221.85 7.61 101.2639.98197.1146.38 505.90 95.96 21069 1.26 159.30263.39
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granite-porphyry of Xiajinbao
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Table 2 Results of Hf isotope of Xiajinbao rock body
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Sample

No.

#Ma "HI/'HE 1o Lw/'Hf 1o

76yp/'HE 1o

enr(0) enrt)  Tpw/Ma Tpuc/Ma  fruns

K6-1 164.5

Ké6-2 1583
Ké6-4 1583
K6-5 164.8
Ke6-7 160.5
K6-9 159.4
K6-10 156.7
Ke6-11 159.0
Ke6-15 159.7
Z176-16 162.5
Z176-17 159.1
Z176-18 159.3
7Z176-19 160.9
7176-29 158.8

7176-32 157.5

0.282406 0.000014
0.282420 0.000012
0.282408 0.000013
0.282416 0.000012
0.282424 0.000012
0.282383 0.000015
0.282421 0.000012
0.282402

0.282409

0.000012
0.000013
0.282384 0.000015
0.282415 0.000016
0.282462

0.282419

0.000032
0.000012
0.282401 0.000013

0.282372 0.000013

0.001509
0.001374
0.001206
0.001262
0.001187
0.001265
0.001237
0.001213
0.000774
0.001440
0.001345
0.001561
0.001440
0.001276
0.001149

0.000030 0.033249
0.000020 0.030778
0.000036 0.026823
0.000010 0.028677
0.000015 0.026191
0.000043 0.028439
0.000028 0.028503
0.000008 0.027417
0.000006 0.017566
0.000007 0.033357
0.000012 0.029965
0.000034 0.038918
0.000009 0.032785
0.000011 0.028400

0.000015 0.025862

0.000597 —12.950635 —9.538271211.893 1606.254—-0.95454

0.000424 —12.459401 —9.11657 1187.877 1579.874—-0.95861
0.000853 —12.889740 —9.275191199.685 1598.064 —0.96369
0.000229 —12.597570 —9.052771189.849 1583.42 —0.96198
0.000352 —12.299078 —8.91533 1175.589 1569.586—0.96424
0.000987 —13.741773 —10.3668 1235.559 1649.706—-0.96189
0.000686 —12.417700 —9.039251181.872 1576.42 —0.96274
0.000189 —13.085197 —9.704451207.707 1613.162-0.96346
0.000127 —12.828529 —9.444151183.666 1597.336—0.97669
0.000196 —13.727737 —10.26621240.788 1648.013-0.95661
0.000326 —12.613840 —9.289071193.124 1588.626-0.95949
0.001354 —10.948415 —7.5828 1133.043 1496.638 -0.95298
0.000246 —12.478206 —9.100251190.719 1580.521—-0.95663
0.000263

—13.117993 —-9.80727 1211.03 1616.476—0.96158

0.000312—-14.13049915-10.91301247.194 1673.632-0.96539
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Table 3 Results of zircon U-Pb geochronology of Xiajinbao rock body
Sample w(B)/1 0 Isotopic ratio Age/Ma
No. Th U  Pb™Pb 1o *Pb/°U 1o Pb/*U 1o "Pb/’Th *"Pb/*U 1o **Pb/"U Io
K6-01 170.8 273.9 0.0528  0.0030 0.1870 0.0105 0.0259 0.0005 0.0080 1740 9.0 1645 2.8
K6-02 188.7 299.5 0.0518  0.0027 0.1768 0.0097 0.0249 0.0005 0.0084 1653 83 1583 29
K6-03 947 171.0 0.0594  0.0037 0.2187 0.0131 0.0273 0.0006 0.0089 200.8 109 1739 37
K6-04 150.0 278.8 0.0552  0.0036 0.1902 0.0136 0.0249 0.0007  0.0072 176.8 11.6 1583 45
K6-05 84.6 1853 0.0605 0.0034 02116 0.0115 0.0259 0.0005 0.0090 1949 9.6 1648 3.4
K6-07 119.8 240.6 0.0520  0.0028 0.1814 0.0101 0.0252 0.0005 0.0089 169.2 87 1605 3.1
K6-09 201.8 336.2 0.0518  0.0027 0.1777 0.0092 0.0250 0.0005 0.0088 166.1 80 1594 2.8
K6-10 163.8 266.8 0.0491  0.0028 0.1674 0.0095 0.0246 0.0005 0.0085 1572 83 1567 3.1
Ko6-11 237.7 363.6 0.0495  0.0022 0.1669 0.0070  0.0250 0.0005 0.0075 156.7 6.1 159.0 3.0
Ko6-15 152.1 254.1 0.0535  0.0029 0.1786 0.0087 0.0251 0.0005 0.0082 1669 7.5 1597 3.0
Z176-16 197.7 267.7 0.0501  0.0026 0.1725 0.0081 0.0255 0.0005 0.0077 1615 7.0 1625 3.1
Z176-17 157.1 277.0 0.0518 0.0023 0.1759 0.0081 0.0250 0.0004 0.0078 1645 7.0 1591 27
Z176-18 185.7 282.9 0.0476  0.0025 0.1623 0.0088 0.0250 0.0005 0.0076 1527 7.7 1593 33
Z176-19 191.0 294.6 0.0520  0.0025 0.1759 0.0085 0.0253 0.0005 0.0085 1645 73 1609 3.0
Z176-29 118.5 218.6 0.0561  0.0035 0.1830 0.0104 0.0249 0.0006 0.0081 170.7 89 1588 3.8
Z176-32 143.4 243.6 0.0583  0.0033 0.1954 0.0108 0.0247 0.0006 0.0081 181.3 92 1575 3.8
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Table 4 Calculation results of crystallization temperature of zircon in host Xiajinbao intrusion

Sample Temperature/C Sample Temperature/'C
K6-01 782.10 K6-11 802.56
K6-02 724.08 K6-15 751.93
K6-03 766.44 Z176-16 -
K6-04 734.37 Z176-17 784.50
K6-05 764.00 Z176-18 -
K6-07 793.43 Z176-19 827.57
K6-09 800.43 Z176-29 689.98
K6-10 720.44 Z176-32 772.31
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Fig. 6 Tr;, vs U-Pb age diagrams(a)and trace element ratio versus U-Pb age diagrams (b)~(e) of zircon of Xiajinbao rock body
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Zircon U-Pb geochronology and Hf isotope characteristics of
Xiaojinbao granite-porphyry body, Hebei Province,
and its geological significance

ZHANG Jian-guo"%?, SHAO Yong-jun"?, LIU Zhong-fa"?,
WANG Chen"?, ZOU Yan-hong' %, LI Hong-bin"*

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitor,
Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geoscience and Info-Physics, Central South University, Changsha 410083, China;
3. China Non-ferrous Metals Resource Geological Survey, Beijing 100012, China)

Abstract: Xiajinbao granite-porphyry body is located in Yong’an-Xiayingfang-Maojinggou tectono -magmatite zone,
which is closely related to Au, Ag and Cu polymetallic metallogenic. Zircon U-Pb geochronology and trance element
geochemistry of the ore-bearing granite porphyry in the Xiaojinbao was studied first time. The weighted average of
26pp/3¥J age of (158.02.5) Ma (1o, MSWD is 0.76, n=16), the result shows that Xiajinbao granite-porphyry body
forms in early Yanshanian. Using zircon Ti thermometer, the forming temperature of zircon was calculated and all of
them more than 700 ‘C except one point, it shows that zircon crystallized in deep and high temperature magma. The eyg(?)
values of zircon ranging from —10.9130 to —7.5828, and all of them are less than 0. The characteristics of Hf isotope
show that Xiajinbao granite-porphyry body originates from the partial melting of lower crust, and the formation
environment is conversion environment from compression to extension. The geodynamic mechanisms of Xiajinbao
granite-porphyry body formation were proposed based on the zircon U-Pb geochronology and trace element. The lower
crust remelted under the magma under plating of the North China block in early Yanshanian, at the same time, involving
in part of mantle material. Primary magma increases along the deep fault based on the deep pressure, showing a
crystallization differentiation. The exsolution fluid from magma forms the water-rich magmatic hydrothermal. The
ore-bearing granite porphyry is a product form by condensation of magmatic hydrothermal under the lower temperature
and pressure of near-surface.
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