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Abstract

The Tieshanhe iron deposit occurs in the Paleoproterozoic Yinyugou Group and is an important iron-rich de-
posit on the southern margin of the North China block. In this paper, field geology and geochemistry of the
Tieshanhe iron deposit:were studied systematically, and a comparison was made with other sedimentary meta-
morphic type iron deposits in the world. The results show that the Tieshanhe iron deposit has obvious
characteristics of chemical deposition, and the average bulk compositions of ores are characterized by rich Fe,Os,
FeO and SiO,, and very low Al,O; and TiO,. REE concentrations in ores are very low, the shale-normalized
REE patterns display LREE depletion and HREE enrichment with obvious Eu, Y, La positive anomalies and
weak Ce anomaly, and the Y/Ho ratios of ores are in the same range as those of seawater. The ratios of Sr/Ba
and Ni/Co are similar to things of the Gongchangling iron deposit in Anshan City, the iron deposits in Wutai
Mountain area in Shanxi Province and Qian’an area in eastern Hebei Province respectively; nevertheless, its as-
sociation with mafic magma activity of Co, Ni, Cr, V, Ti content is relatively high. These chemical features
show that the deposit might have been related to marine volcanic sediments, thus belonging to the volcanic sedi-

mentary metamorphic iron deposit, but it was probably superimposed and reformed by hydrothermal fluid later,
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as evidenced by the extensive development of mafic dikes in the region. In addition, ore-forming materials in the

deposit formed in the hypoxic environment might have been derived from mixing of hydrothermal fluid and sea-

water.

Key words: geochemsitry, Tieshanhe iron deposit, genesis of the deposit, Precambrian period, sedimenta-

ry-metamorphic type
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Fig. 1 Tectonic map of North China (a, modified after Geng et al.» 2010) and sketch map of regional geology of the Tieshanhe
iron deposit (b, modified after Jiyuan Iron and Steel (Group) Co.» Ltd., Mining Branch, 2004)

1—Quaternary; 2—Triassic; 3—Permianm; 4—Cambrian; 5—Mesoproterozoic Ruyang Group Yunmengshan Formation; 6—Xiong’er Group

""-._A|16 \ ) |17 \ '\~~\|18

Xushan Formation; 7—Palaeoproterozoic Yinyugou Group Shuangfang Formation; 8—Yingyugou Group Baiyanshan Formation; 9—Yinyugou
Group Chishangou Formation; 10—Yinyugou Group Xingfuyuan Formation; 11—Archean Dengfeng complex: 12—Diorite; 13—Anticline;
14—Isoclinal syncline; 15—Fault; 16—Geological boundary: 17—Ore deposit; 18—Provincial boundaries
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Fig. 2 Geological map of the Tieshanhe iron deposit Cafter Jiyuan Iron and Steel (Group) Co.» Ltd.» Mining Branch, 2004)
1—Quaternary; 2—Permian sandstone; 3—Upper part of Paleoproterozoic Baiyanshan Formation; 4—Lower part of Paleoproterozoic Baiyanshan
Formation: 5—Paleoproterozoic Chishangou Formation; 6—Dolomite; 7—Chlorite schist; 8—Metasandstone; 9—Altered diorite; 10—Iron ore-

body; 11—Geological boundary; 12—Fault; 13—Overfold
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Fig. 3 Hand specimens (a~c¢) and microphotographs (d~1f) of ores from the Tieshanhe ore deposit in Henan Province
a. Massive magnetite ore; b. Banded quartz-magnetite ore; c. Disseminated hematite ore; d. Massive magnetite ore (plainlight);
e. Hematite metasomatic magnetite in banded iron ore (plainlight); f. Hematite strongly metasomatic magnetite in disseminated iron ore (plainlight)
Ma—Magnetite; Hem—Hematite; Py—Pyrite; Ccp—Chalcopyrite
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Table 1 Major element content w B % of ores in the Tieshanhe iron deposit in Henan Province
TR TSI SRR
. ;ﬂ[ﬁ:ﬁg YT ;‘ﬁf‘g P e 'E’;ﬁ?ﬁ Mgoma
TSHO2 TSHO1  TSHO03  TSHO04 TSHO5 TSHO7 TSHI11 TSH18 TSHI19 TSH20 TSH21
SiO; 51.14 13.88 17.44 8.34 8.34 19.42 10.10 18.92 12.34 11.42 20.62 47.84
Al O 0.54 0.89 0.29 0.46 0.86 1.13 071 1.02 0.94 0.72 0.26 2.66
Fe,0; 34.65 47.87 4985 56.85 6522 53.11 55.05 4510 50.86 82.94 51.40 30.34
FeO 1.07 2324 17.82 26.73 17.77 16.19 26.40 2313 2211 2.09 1.86 12.7
TiO, 0.03 0.03 0.01 0.01 0.03 0.03 0.02 0.02 0.03 0.02 0.01 0.13
K,0 0.16 0.10 0.10 0.05 0.11 0.19 0.06 0.03 0.07 0.04 0.03 072
Na,O 0.44 0.43 0.36 0.24 0.40 0.34 0.31 0.16 0.15 0.12 0.10 0.33
CaO 433 3.89 5.65 413 219 224 1.57 478 549 0.37 14.01 1.67
MgO 1.89 2.01 0.31 0.35 0.87 0.88 3.00 0.88 0.98 1.05 0.35 1.58
MnO 0.09 0.10 0.06 0.05 0.04 0.04 0.04 0.06 0.06 0.02 0.07
P05 0.03 0.03 0.01 0.03 0.05 0.05 0.02 0.02 0.03 0.05 0.03
LOI 5.44 0.69 0.86 -1.69 0.97 -0.12 -1.43 1.74 -0.21 1.09 11.28
TFe 05 35.84 73.70 69.65 86.56 84.97 71.10 84.39 70.81 75.43 85.26 53.47
TFe 25.07 51.55 48.72 60.54 5943 49.73 59.02 49.52 5276 59.64 37.40
Algoma 2009 Gross 1980
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Fig. 4 Primitive mantle-normalized trace elements patterns of ores in the Tieshanhe iron deposit in Henan Province
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Table 2 Trace element and REE content w B 10~° of ores in the Tieshanhe iron deposit in Henan Pro
TSHO1 TSHO02 TSHO03 TSH04 TSHOS TSHO7 TSH11 TSH18 TSH19 TSH20 TSH21
Sc 8.01 7.05 5.45 5.55 5.58 4.51 5.12 5.12 5.09 5.42 10.00
Cr 13.50 21.20 8.39 11.80 16.10 9.47 8.37 8.22 8.91 8.44 6.31
Co 123.00 127.00 691.00 122.00 383.00 596.00 84.90 67.20 641.00 182.00 111.00
Ni 74.10 17.10 135.00 51.80 52.10 201.00 40.70 25.40 65.00 16.00 11.10
\Y% 127.00 127.00 16.30 34.90 31.90 29.40 68.20 77.00 41.30 53.90 19.20
Cu 68.50 237.00 37.50 42.60 51.80 36.70 41.20 45.80 38.80 71.30 33.80
Zn 28.40 318.00 19.10 32.50 34.90 16.40 33.40 43.10 21.30 26.10 16.00
Pb 3.06 11.90 2.65 1.63 2.53 1.95 1.12 2.95 1.05 2.77 2.63
Ga 13.00 7.84 8.40 12.80 12.80 10.20 12.00 10.50 9.25 12.40 7.18
Rb 1.96 5.19 1.38 1.43 5.02 1.38 1.52 1.79 2.02 1.65 1.04
Sr 16.00 15.80 19.40 9.10 14.30 17.10 11.10 22.20 16.50 11.50 14.80
Ba 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Zr 16.90 11.30 14.20 24.40 23.00 14.10 21.60 15.60 18.20 18.10 10.10
Hf 4.70 4.22 8.79 9.65 4.00 6.27 3.44 2.45 4.22 1.80 2.04
Nb 5.31 2.61 3.48 3.53 2.57 2.63 2.12 1.16 3.45 1.91 1.08
Cd 0.04 1.01 0.07 0.01 0.06 0.04 0.01 0.04 0.08 0.10 0.12
In 0.03 0.05 0.02 0.02 0.02 0.01 0.03 0.02 0.02 0.02 0.01
Ta 0.88 0.40 0.70 0.73 0.38 0.60 0.52 0.79 1.05 0.52 0.68
Th 1.04 0.81 0.45 0.52 0.55 0.34 0.39 0.22 0.34 0.47 0.36
U 0.78 10.10 0.08 0.16 0.17 0.10 0.14 0.05 0.10 0.56 0.48
La 6.15 2.43 0.19 0.072 1.14 0.16 1.18 0.43 0.011 1.78 2.6
Ce 11.4 5.57 0.41 0.24 2.08 0.37 2.49 0.73 0.012 3.3 4.64
Pr 1.44 0.84 0.056 0.028 0.26 0.053 0.32 0.094 0.009 0.46 0.95
Nd 6.13 4.05 0.38 0.25 1.17 0.37 1.26 0.52 0.074 2.22 5.19
Sm 1.54 1.53 0.12 0.14 0.31 0.14 0.26 0.2 0.093 0.7 1.93
Eu 0.4 0.53 0.031 0.06 0.065 0.023 0.052 0.09 0.029 0.16 0.52
Gd 1.61 2.18 0.28 0.26 0.41 0.19 0.26 0.34 0.13 0.86 2.83
Th 0.24 0.42 0.061 0.048 0.079 0.036 0.047 0.063 0.034 0.17 0.56
Dy 1.2 2.76 0.47 0.39 0.49 0.22 0.29 0.47 0.3 0.98 3.8
Ho 0.23 0.59 0.11 0.087 0.11 0.045 0.075 0.11 0.086 0.23 0.87
Er 0.67 1.75 0.4 0.21 0.33 0.16 0.25 0.32 0.4 0.67 2.61
Tm 0.11 0.31 0.074 0.04 0.057 0.032 0.059 0.063 0.092 0.13 0.47
Yb 0.79 2015 0.55 0.26 0.41 0.24 0.52 0.48 0.71 0.95 3.36
Lu 0.16 0.4 0.11 0.052 0.085 0.053 0.12 0.098 0.18 0.2 0.67
Y 8.25 19 4.04 2.37 3.33 1.64 2.43 3.6 3.57 7.01 27.9
>REE 32.07 25.51 3.242 2.137 6.996 2.092 7.183 4.008 2.16 12.81 31
La Yb 0.57 0.08 0.03 0.02 0.21 0.05 0.17 0.07 0.001 0.14 0.06
La La” 1.26 1.37 —-1.47 —0.36 1.55 -1.10 0.90 8.95 -0.22 1.84 4.11
Ce Ce” 0.88 0.88 0.91 1.19 0.88 0.91 0.93 0.84 0.23 0.84 0.66
Eu Eu” 1.28 1.35 0.71 1.49 0.85 0.66 0.94 1.63 1.04 0.94 1.02
Pr Pr” 1.01 1.00 0.78 0.61 0.97 0.77 1.06 0.87 0.87 0.97 1.02
Y Y” 1.25 1.19 1.42 1.03 1.14 1.31 1.31 1.26 1.75 1.18 1.22
Eu Sm 0.26 0.35 0.26 0.43 0.21 0.16 0.20 0.45 0.31 0.23 0.27
Y Ho 35.87 32.20 36.73 27.24 30.27 36.44 32.40 32.73 41.51 30.48 32.07
Sr Ba 0.32 0.32 0.39 0.18 0.29 0.34 0.22 0.44 0.33 0.23 0.30
Ni Co 0.60 0.13 0.20 0.42 0.14 0.34 0.48 0.38 0.10 0.09 0.10

1
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