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Abstract: The ultra-low-grade Fe ore resource (content of total Fe is lower than 20% ) hosted in mafic-ultramafic
complexes in Chengde plays an important role in the iron production of Hebei Province, China. In order to
investigate the ore-forming age and ore genesis of the Tiemahabaqin ultra-low Fe deposit, which makes a significant
contribution to Chengde’s iron production, this study presents electron microprobe and * Ar/* Ar isotopic data of
the hornblendes from iron-bearing hornblendites. The electron microprobe data shows that major elements of the
hornblendes from hornblendites of the Tiemahabaqin complex are Ca-rich, Mg-rich, Na-rich and K-poor with
limited aviation range, which were attributed to pargasites or magnesiohastingsites. The genetic mineralogy study
indicates that the mantle source derived hornblendes were contaminated with crust materials. The *“’Ar/* Ar plateau
ages of the hornblende from hornblendites yielded 379 —401 Ma, which indicates that the ore-forming process was
formed in the Devonian period. Tectonically, the iron-bearing hornblendites are probably related to post-collisinoal
extension after the arc-continental collision between the Bainaimiao arc belt and the northern margin of the North
China craton during the latest Silurian period.
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Fig. 1 Schematic map showing the distribution of the mafic-
ultramafic complexes along with the Hongshila-damiao

fault
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Fig. 2 Geological maps of the Tiemahabaqin clinopyroxenite-
hornblendite complex ( modified from Hebei Bureau of

Geology and Mineral Resources'’’)
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Fig.3 Rock types and ore types in the Tiemahabaqin ultra-low-grade iron deposit
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Table 1  Electron probe analyses of hornblendes from hornblendites in the Tiemahabaqin complex wy/ %
HEdhs TM4-1 TM4-2 TM4-3 TM44 TM4-5 TM4-6 TM4-7 TM4-8 HD22 HD2-3 HD24 HBQ4-1 HBQ4-2 HBQ4-3
Si0, 40.31 40.58 40.64 41.17 40.24 39.95 40.43 40.69 39.70 40.14 39.83 39.06 38.93 39.09
TiO, 2.46 2.47 2.37 2.33 2.29 2.41 2.39 2.49 1.54 1.47 1.50 1.77 1.76 1.89
Al, Oy 12.93 12.49 12.53 12.10 12.86 12.42 12.31 12.47 14.44 14.10 14.19 13.98 14.68 14.26
Cr, 04 0.00 0.02 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.05 0.00 0.01
FeO 13.28 13.38 12.90 12.49 13.21 13.29  13.29 13.16 13.63 12.64 12.66 12.57 13.00 13.64
MnO 0.17 0.22 0.17 0.16 0.18 0.20 0.18 0.19 0.12 0.18 0.16 0.20 0.28 0.22
MgO 12.13 11.86 12.30 12.79 11.91 11.96 11.70 12.20 11.02 12.31 12.19 12.14 11.81 11.43
CaO 11.93 11.84 11.76  11.98 12.11 11.96  11.91 11.83 11.64 12.00 11.93 12.08 12.11 12.03
Na, O 2.68 2.69 2.64 2.73 2.71 2.86 2.64 2.73 2.88 3.06 2.90 2.40 2.26 2.36
K,0 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
7x0, 0.00 0.02 0.03 0.02 0.03 0.00 0.00 0.02 0.03 0.03 0.00 0.03 0.03 0.03
Total 95.90 95.57 95.34 95.77 95.54 95.06 94.86 95.77 94.99 95.92 95.36 94.27 94.87 94.96
VAl 1.96 1.88 1.89 1.84 1.92 1.93 1.85 1.89 1.99 2.00 2.02 2.07 2.14 2.09
WAL 0.33 0.34 0.33 0.30 0.36 0.30 0.36 0.31 0.59 0.49 0.49 0.42 0.47 0.45
Ti 0.28 0.28 0.27 0.26 0.26 0.28 0.27 0.28 0.18 0.17 0.17 0.20 0.20 0.22
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Fe** 0.47 0.37 0.46 0.38 0.32 0.33 0.28 0.42 0.42 0.45 0.50 0.60 0.69 0.61
Fe?* 1.20 1.32 1.16 1.19 1.34 1.36 1.41 1.23 1.31 1.13 1.09 0.99 0.95 1.11
Mn 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.04 0.03
Mg 2.71 2.67 2.76 2.85 2.68 2.71 2.65 2.73 2.49 2.74 2.73 2.75 2.65 2.58
Ca 1.92 1.91 1.89 1.92 1.96 1.95 1.94 1.90 1.89 1.92 1.92 1.96 1.95 1.95
Nay 0.08 0.09 0.11 0.08 0.04 0.05 0.06 0.10 0.11 0.08 0.08 0.04 0.05 0.05
Na, 0.69 0.70 0.66 0.71 0.75 0.79 0.72 0.70 0.73 0.81 0.76 0.67 0.61 0.64
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg* 69.4 66.9 70.4 70.6 66.6 66.7 65.3 68.9 65.5 70.8 71.5 73.5 73.7 69.8
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Table 2 The ** Ar/* Ar isotope data age of hornblende (TM4) from the hornblendite in the Tiemahabaqin complex

LR wy/ %

O A/ Ar 3T Ar/® Ar 3 A/¥ Ar A" /3 Ar, (4E#E £20) /Ma
0/C A0 AL ¥ Ar,
800 11388.0458 1.7226 36.3636 641.5290 5.64 0.02 2914.1 £1054.2
900 44912.4561 92.2177 132.7451 6179.0919 12. 68 0.05 6653.7 £3573.6
950 256.2870 4.9652 0.6383 68.3669 26.56 0.39 643.4 +44.8
1000 116.3248 0.8319 0.2698 36.6838 31.51 0.77 373.3 £21.5
1050 55.5295 1.0841 0.0804 31.8870 57.37 1.38 328.7+7.9
1080 49.6243 2.8160 0.0525 34.4112 69.18 1.11 352.3+5.6
1100 45.8568 2.8548 0.0314 36.8917 80.25 1.21 375.2 5.9
1120 43.7337 2.4634 0.0225 37.3724 85.28 1.82 379.7 £9.5
1140 40.8692 3.1156 0.0106 38.0835 92.94 4.31 386.2 £3.5
1160 40.3256 3.0365 0. 0060 38.9033 96.22 6.60 393.6+3.1
1180 42.9463 3.0055 0.0056 41.6441 96.72 22.30 418.4 2.7
1220 39.7741 2.9533 0.0029 39.2500 98.43 48.29 396.8 £2.6
1280 41.2721 3.7370 0.0056 40.0431 96.71 11.08 404.0 2.5
1350 41.7862 3.0993 0.0224 35.5162 84.77 0.66 362.6 £5.5
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Table 3 The “Ar/* Ar isotope data of hornblende (HBQ2) from the hornblendite in the Tiemahabaqin complex
JELE wy/ %
e O A/ Ar 3 A/ Ar BAOAr AT /P Ar (4l +20)/Ma
0/°C 407" 39 Ark
800 9633.2945 1.3284 30.7304 553.1875 5.74 0.03 2707.1 +1456.8
900 2174.1072 1.3252 6.5390 242.2111 11.13 0.81 1670.4 +324. 1
950 311.3437 2.8452 0.7351 94.5713 30.30 0.04 841.9 £390.5
1000 80. 1099 0.5264 0. 1865 25.0548 31.26 0.92 263.9 +£14.4
1050 45.7595 0.8477 0.0698 25.2108 55.05 1.72 265.4 £5.7
1080 36.2601 2.4300 0.0309 27.3889 75.38 2.50 286.6 4.1
1100 33.9221 2.3656 0.0143 29.9451 88.10 3.09 311.1 £3.0
1120 34.5018 1.9962 0.0074 32.5239 94.11 4.17 335.6 £2.6
1140 35.7913 2.1030 0.0048 34.5915 96.47 7.48 355.0+£3.0
1160 36.8170 2.2127 0.0037 35.9771 97.53 11.19 367.8 £3.4
1180 37.9985 2.1323 0.0033 37.2466 97.84 31.03 379.5 £3.2
1220 37.2536 2.1784 0.0024 36.7845 98.56 17.22 375.3 £5.1
1280 38.2627 2.7490 0.0042 37.3399 97.36 17.80 380.4 £2.7
1350 37.7178 3.2633 0.0118 34.5853 91.44 2.01 354.9+£3.7
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