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U-Pb ages and HI isotope characteristics of zircons from Jiangqiao granodiorite
in southeastern Hubei Province and their geological implications
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Abstract: Located in the westernmost part of the Middle and Lower Yangtze metallogenic belt, the southeastern
Hubei Fe-Cu province possesses extensive magmatism and is hence an important part of the Late Mesozoic mag-
matic belt in the middle and lower reaches of the Yangtze River. Ore-forming plutons, especially large ones,
have been extensively studied, with important progress achieved; nevertheless, the study of barren intrusions is
very insufficient. Lying between the Lingxiang pluton and Yinzu pluton, the Jianggiao intrusion consisting of
granodiorite is the largest pluton among the small intrusions in southeastern Hubei Province. In this paper, the
authors present high-precision zircon U-Pb age of the Jiangqiao granodiorite by using laser ablation inductively
coupled plasma mass spectrometry (LA-ICP-MS). The result indicates that its emplacement took place at 144 +

1 Ma, suggesting a product of Early Cretaceous magmatism. The cathodoluminescence (CL) images of zircons
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show that a few inherited zircons with ancient cores exist in the sample, except magmatic zircons with obvious

overgrowth bands. The eHf () values of magmatic zircons are relatively negative and vary from — 9.1 to

—14.6. The corresponding two-stage model ages range from 1.77 Ga to 2.11 Ga, coincident with U-Pb ages of

a few inherited zircons, indicating that the Jiangqgiao granodiorite probably originated from Palaecoproterozoic

crustal materials. The eHf(¢) values of inherited zircons range from —0.6 to —14.6, corresponding to the two-

stage model ages of 2.00 ~3.60 Ga and therefore indicating that Palaco-Archaean basement might exist in

southeastern Hubei Province. These results, in combination with data available, suggest that the formation of

the Jiangqiao granodiorite was related to lithospheric extension and thinning, thus being the initial product of

tectonic regime transformation in eastern China.

Key words: middle and lower Yangtze metallogenic belt; southeastern Hubei Province; Jiangqgiao intrusion;

Early Cretaceous; lithospheric extension
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Fig. 1 Sketch map showing the distribution of Late Mesozoic intrusions and fault-bounded volcano-sedimentary basins along

the middle and lower reaches of the Yangtze River
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Table 2 REE composition of zircon of granodiorite Dy311 from Jiangqiao intrusion

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu REE Eu Eu”

Dy311-01 <0.015 18.6 0.02 0.7 2.3 1.6 18.4 7.1 88.9 34.1 161.2 35.8 385 74.8 1241 0.51
Dy311-02 <0.015 19.2 <0.019 0.5 1.3 0.8 8.1 2.9 38.1 16.2 90.7 22.1 271.4 62.5 1278.6 0.58
Dy311-03 0.1 15.6 0.05 0.5 1.2 0.7 6.3 2.4 32.3 13.7 75.6 19 232.5 53.4 1046.4 0.62
Dy311-04 0 25.5 0.04 0.8 2.2 1.1 12. 4 4.4 52 20 94.3 21.6 237.1 48.6 884.4 0.49
Dy311-05 15.1 42.7 2.75 11.4 2.5 0.7 6.8 2.2 28 11.7 60.3 14.7 172.7 37.2 630.9 0.46
Dy311-06 0.3 21.2  0.15 1.3 1.7 0.9 9.9 3.5 44.6 18.5 94.8 22.4 260.4 55.5 808.5 0.52
Dy311-07 0 31.1  0.09 1.5 3.7 1.9 19.4 6.6 76.7 28.6 133.3 29.3 314.7 62.1 1017.8 0.56
Dy311-08 <0.025 20.3 0.05 0.7 1.9 0.9 10.3 3.8 46.5 18.7 95.4 22.5 253.6 53.5 802.2 0.48
Dy311-09 0.1 11.4 0.05 0.6 1.8 1 12.9 5.2 65.9 26.5 129.4 29.7 319.3 64.2 920 0.47
Dy311-10 0.2 16.9 0.09 0.8 1.2 0.8 6.9 2.5 33.60 14.2 76.9 18.9 230 51.4 1064.4 0.65
Dy311-11 0.1 24.1 0.05 0.7 1.5 0.9 10.1 3.5 41.3 15.9 78.7 18.3 205.4 43.7 897.1 0.5
Dy311-12 <0.031 27.2 0.06 0.9 2.9 1.4 16.4 6.2 78.6 30.5 146.2 32.7 353.4 72.8 1263.1 0.49
Dy311-13 <0.081 35.5 0.2 4 5.7 1.2 32.2 12 146.1 54.6 239.6 47.9 427.3 71.7 1340.8 0.21
Dy311-14 <0.066 8.7 <0.068<0.38 0.3 0.1 1.2 0.5 5.2 2.3 12.1 3.2 38.3 8.6 434.5 0.51
Dy311-15 0.1 19.7 0.11 3.5 6.8 1.9 41.9 14.2 158.6 55.8 216.7 39.8 331.9 55.9 1162.7 0.26
Dy311-16 <0.078 12.3 0.11 1.2 1.5 0.6 5.5 1.3 11.4 3.3 11 1.8 14.8 2.4 104.6 0.57
Dy311-17 1.6 15.7 0.91 6.9 6.8 1.6 32.7 11.2 128.5 45.1 183.3 36 306.4 52.2 952 0.26
Dy311-18 0.3 36.7 0.38 6.5 12.4 1.6 66.6 23.3 273 96.2 398.7 73.7 648.9 106.9 2386.3 0.13
Dy311-19 1 14.7 0.27 2.3 4.8 0.6 26.4 9.5 116.6 42 185.8 36.2 341.4 58.4 1029.8 0.12
Dy311-20 0.1 4.5 0.09 1.1 1.7 0.4 8.4 3.1 39.4 16.1 90.4 23.8 297.1 62.4 802.1 0.27
Dy311-21 1 6.5 0.18 1.7 1.7 0.4 10.5 3.8 47.4 18.5 86.9 18.9 194.5 36.5 635.2 0.24
0.282 427 0.282 333 +0.000 068 20
Ce Eu n=6 eHf ¢ -9.1
5 Fu Eu* =0.46~0.65 2.0 ~—14.6 -13.7  6a
Ga Eu Eu” =0.24~0.57 Eu LoMVD
1.1 Ga Fu Eu* =0.12~ 1772~2112 Ma 2061 Ma  6b
0.26 Eu
4.3 Lu-Hf 5
Lu-Hf 3
761y T7THE 0.002 5.1
0.000 8
Hf Dy311
10 10 6
3 176Hf 177Hf
3 76pqf 177§ Xie
0.281 026 ~0.282 048 eHf 2011c LA-ICP-MS  SHRIMP
t ~0.6~—14.6 U-Pb
Hf towp 2003~3596 Ma 142+3 Ma 137+2 Ma Li 2009
76 177TH{ SHRIMP U-Pb

0.282275 ~ 135.8+2.4 Ma



3 U-Pb Hf 283
3 Dy311 Lu-Hf
Table 3 Zircon Lu-Hf isotopic data of granodiorite Dy311 from the Jiangqiao intrusion
Dy311-01  Dy311-02  Dy311-03  Dy311-04 Dy311-05 Dy311-06 Dy311-07 Dy311-08 Dy311-09  Dy311-10
Ma 2258 146 1713 143 145 1158 143 146 143 2117
763 1771 0.003 704 0.019598 0.020270 0.019973  0.025187 0.020235 0.025673 0.022379 0.018925 0.001 422
76y Y7THf  0.000173  0.000970 0.000860 0.000907 0.001101 0.000782 0.001092 0.001066 0.000833 0.000050
T0Hf THf  0.281245 0.282307 0.281524 0.282318 0.282308 0.282048 0.282275 0.282427 0.282298 0.281 026
26 0.000029 0.000043 0.000024 0.000023 0.000022 0.000024 0.000019 0.000016 0.000020 0.000 021
eHf 0 —54 -16.5 —44.1 —16.1 —16.4 -25.6 —-17.6 —-12.2 -16.8 -61.8
eHf ¢ -3.8 -13.4 -7 -13 -13.3 -0.6 -14.6 -9.1 -13.7 -14.6
26 1 1.5 0.9 0.8 0.8 0.8 0.7 0.6 0.7 0.7
tpmi Ma 2742 1335 2411 1317 1338 1 686 1 383 1169 1342 3023
26 78 121 66 63 62 66 52 46 57 54
tpwpe Ma 3045 2039 2 827 2016 2038 2003 2112 1772 2059 3596
26 126 192 106 101 98 105 83 73 91 88
S wr -0.99 -0.97 -0.97 -0.97 -0.97 -0.98 -0.97 -0.97 -0.97 -1
a b
2r 2r FH1E=2.06 Ga
iﬁ&
Rl 7 - 1 | L
"y
0 0
-16 -15 -14 -13 -12 -11 -10 -9 -8 1.6 1.7 1.8 1.9 2.0 2.1 22 23 24
EHF() [ —ier
6 Dy311 HI eHI ¢ Hf o
Fig. 6 Histograms of zircon Hf isotopic compositions eHf ¢ and two-stage model ages tpyp for granodiorite of Jiangqgiao
intrusion
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