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Formation of low-grade magnetite deposit and its relationship with

anatexis in Fuping complex
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Abstract

The low-grade magnetite deposit could be formed in the high amphibolite-granulite facies metamorphic com-
plex. Except for the detrital magnetite in the paragneisses, the newly-formed magnetite in the metamorphic pro-
cess usually occurs as euhedral porphyryblasts. The magnetite ores can be found from the metabasic rock, meta-
intermediate rock to acid rock and metasedimentary rocks, suggesting that the formation of magnetite was not
confined to any special layers but was related to the metamorphic event which prevailed in nearly all the rock
units in the Fuping complex. Not necessarily related to the high total iron contents of the bulk chemistry, the
formation of metamorphic magnetite was dependent on the adequate migration and enrichment process of the iron
component. It can be discerned that the major metamorphic event of the complex was of hydrous and two forma-

tion styles of magnetite, recrystallization and chemical reaction. The recrystallization is manifested by the coar-
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sening of magnetite, with no obvious dehydration reactions taking place. As to the metamorphic reaction
processes, the initial biotite was transformed into hornblende, suggesting that the reactions were not through
dehydration or hydration metamorphism. In the further transformation, both biotite and hornblende could be
changed into magnetite in the anatexis process. In the aqueous partial melting of the complex, the Mg, Ca
elements preferentially migrated, while Fe (Ti) (Al?) weakly migrated, which was responsible for the
differentiation between the components Fe(Ti) (Al?) and Mg, and the residues were relatively rich in iron and
magnetite with the formation of minor ilmenite. In this process, extensional stress was predominated with no
obvious compression or shearing, and the corresponding partial melting occurred essentially in the static stress or
slightly uplifting system.
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. 1 Photographs of ¢ al magnetites in various gneisses and leu s in Fuping complex
a. Wanzi Group at Bangi u valley: b. Near the mount Houshinao: ¢. Nanying orth i d. Near the mount Houshinaos

e. Near the western margin of Pingyang trondhjemite; f. Wanzi Group at Bangiaogou valley
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Fig. 2 BSE images of euhedral Fe-Ti oxides in gneiss and the microphotographs of transformation of biotite to amphibole

a. BSE image of euhedral magnetite in quartz-feldspathic gneiss: b. Image of synneusis texture enveloped in plagioclase halo in quartz-feldspathic

gneiss: c+d. Transformation of biotite to amphibole in Bit-Hb gneiss: plane polarized: Bit—Biotite; PI—Feldspar; Hb—Hornblende:

Kp—Potassic; Qz—Quartz; Hm—THematite: Mt—Magnetite; II=—Ilmenite
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1
Table 1 Electron microprobe analyses of biotite and hornblende in Bit-Hb gneiss of Fuping complex
wp %
- Mg Mg+Fe *
SIOZ TIOZ Ale} Mg() CHO MHO FEO NHZO KzO
F42-3 Bit 35.600 3.039 13.971 7.743 0 0.393 24.141 0.034 10.084 95.038 0.3064
F42-3 Biy 36.220 3.177 14.227 7.913 0 0.355 24.228 0.065 10.358 96.572 0.368
F42-3 Bit, 35.671 3.211 14.139 8.305 0 0.329 23.717 0.029 10.177 95.626 0.384
F57-2 Bit 36.739 4.484 12.941 11.742 0.011 0.163 19.293 0.050 10.372 95.831 0.520
F42-3 Hb 41.357 0.959 10.900 6.043 11.603 0.679 23.083 1.182 1.467 97.273 0.318
F42-3 Hb  40.059 1.067 11.461 5.991 11.360 0.565 23.422 1.326 1.668 96.946 0.313
F50-11 Hb 44.810 0.877 10.772 11.738 11.328 0.276 15.731 1.540 0.338 97.521 0.571
F50-11 Hby 45.614 0.783 10.653 11.947 11.342 0.192 15.627 1.603 0.423 98.205 0.577
F50-11 Hb 41.873 0.861 13.973 10.163 11.484 0.232 16.319 1.883 0.603 97.478 0.526
F62-1 Hb 42.823 0.640 10.971 8.979 11.884 0.449 19.914 1.324 1.538 98.522 0.446
F57-2 Hb 43.717 1.645 9.329 10.805 12.477 0.266 17.342 1.643 1.377 98.673 0.526
wp %
Al 4 Al 6
Si Ti Al Mg Ca Mn Fe Na K
F42-3 Bit 2.817 0.181 1.303 0.913 0 0.026 1.598 0.005 1.018 7.861 1.183 0.120
F42-3 Bit; 2.818 0.186 1.304 0.918 0 0.023 1.576 0.010 1.028 7.863 1.182 0.122
F42-3 Bit, 2.799 0.190 1.308 0.972 0 0.022 1.556 0.004 1.019 7.870 1.201 0.107
F57-2 Bit 2.815 0.258 1.169 1.341 0.001 0.011 1.236 0.007 1.014 7.852 1.185 —0.016
F42-3 Hb 6.478 0.113  2.012 1.411 1.947 0.090 3.024 0.359 0.293 15.728
F42-3 Hb 6.332  0.127 2.135 1.412 1.924 0.076  3.096 0.406 0.336 15.845
F50-11 Hb 6.661 0.098 1.887 2.601 1.804 0.035 1.956 0.444 0.064 15.551
F50-11 Hb; 6.714 0.087 1.848 2.622 1.789 0.024 1.924 0.457 0.079 15.544
F50-11 Hb 6.284 0.097 2.472  2.274 1.847 0.029 2.048 0.548 0.115 15.714
F62-1 Hb 6.505  0.073 1.964 2.033 1.934 0.058 2.530 0.390 0.298 15.784
F57-2 Hb 6.569 0.186 1.652 2.420 2.009 0.034 2.179 0.479 0.264 15.791
Bit— Bity— Bit,— Hb— Hb|_
JXA-8800A 20 kV 20 nA  *
4 =10% An 26 -
F62-1 2¢ d An 30—33 An 39~45
An 17~23
An 2.2 % MnO 2
30~32
5 5%
>20% F50-11

An30
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Table 2 Electron microprobe analyses of plagioclase in Bit-Hb gneiss of Fuping complex wy %
SiO, ALO; CaO MnO FeO Na,O K,O

F57-2 2-ply 62.822 23.004 5.465 0 0.159 8.081 0.408 99.982
F57-2 2-ph, 62.655 22.999 5.342 0.028 0.196 8.105 0.393 99.740
F42-3 2-pl 62.059 23.962 6.720 0.003 0.115 7.791 0.257 100.953
F42-3 6-ply 61.169 24.062 6.831 0.003 0.207 7.642 0.166 100. 110
F42-3 4-pl, 62.579 23.351 5.784 0 0.092 7.972 0.185 100.001
F62-1 1-ply 60.389 23.877 6.664 0 0.123 7.483 0.186 98.739
F62-1 3-ple 63.042 22.315 4.544 0.003 0.138 8.418 0.240 98.708
F62-1 6-pl 65.567 21.844 3.516 0.037 0.093 9.336 0.169 100. 564
F50-11 1-pl 62.842 22.633 5.461 0 0.078 8.400 0.117 99.531
F50-11 1-pl; 60.448 23.008 6.134 0.019 0.694 7.765 0.060 98.384
F50-11 2-ply 57.847 26.013 9.252 0.019 0.118 6.258 0.053 99.560
F50-11 2-pl, 59.365 24.922 8.079 0.024 0.116 6.881 0.050 99.441

Si Al Ca Fe Na K An
F57-2 2-ply 2.785 1.202 0.260 0.006 0.695 0.023 4.971 27.2
F57-2 2-ph 2.784 1.205 0.254 0.007 0.698 0.022 4.973 26.7
F42-3 2-pl 2.735 1.245 0.317 0.004 0.666 0.014 4.982 32.3
F42-3 6-ply 2.720 1.261 0.325 0.008 0.659 0.009 4.983 33.1
F42-3 4-pl, 2.772 1.219 0.275 0.003 0.685 0.010 4.965 28.6
F62-1 1-ply 2.720 1.267 0.322 0.005 0.653 0.011 4.978 33.0
F62-1 3-pl. 2.820 1.176 0.218 0.005 0.730 0.014 4.963 23.0
F62-1 6-pl 2.870 1.127 0.165 0.003 0.792 0.009 4.968 17.2
F50-11 1-pl 2.796 1.187 0.260 0.003 0.725 0.007 4.977 26.4
F50-11 1-pl; 2.737 1.228 0.298 0.026 0.682 0.003 4.986 30.4
F50-11 2-ply 2.603 1.379 0.446 0.004 0.546 0.003 4.982 45.0
F50-11 2-pl, 2.664 1.318 0.388 0.004 0.599 0.003 4.978 39.4
pli— pl— pli— pb— pl—

JXA-8800A 20 kV 20 nA
TTG
3
TFe F€203 + FGO
TFe 3
2.26 % —11.15 % TFe

TFe
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3
Table 3 Possible protoliths of magnetite-bearing gneisses in Fuping complex
Eu Eu”
F43-1 0.69
F43-2 TTG 0.90
F46-3 0.62
F49-5 0.70
F50-12 0.94
F52-1 0.99
F63-1 0.21
F63-2 0.29
F64-1 0.31
F64-4 0.32
F72-3 0.30
1987 1993
5
2
TFe + — + +Mg2t 1
+ +
2 le f
+ la b d
Mg Fe
1c Rutter 1983 Mg Fe
Mg Fe
Pno
Collins
1969 Mg Fe Al Mg Fe
Al  Ca
Lagoeiro 1998
+ + + + Kriegsman 2001
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Fig. 3 Chondrite-normalized REE patterns of magnetite- + 1 +H,O0—~> + 2
bearing rocks in Fuping complex n . ] ) n 3
a. Archean Suojiazhuang Formation or TTG  with no or weak nega-
tive Eu Eu” anomaly b. Paragneiss of Wanzi Group with moderate 1
negative Eu Eu” anomaly c. Paleoproterozoic Nanying gneiss or its 2
light-colored body with strong negative Eu Eu” anomaly + +
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