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Abstract

The Yaochang iron deposit is located in Lushan area of Henan Province and geotectonically on the southern
margin of the North China Platform. Systematic chemical analyses of wall rocks and ores indicate that the band-
ed ferrosilicic formation might have been related to marine volcanic-sedimentary volcanic rocks, and the ore de-
posit probably belongs to the Precambrian volcanic-sedimentary metamorphic iron deposit. The banded
ferrosilicic formation can be further classified as the volcanic-intermediate acid graywacke-ferrosilicic sedimentary
formation. The homogenization temperatures of fluid inclusions show a peak at 220~340 C for the wall rock
and 220~300 C for the ore, and the ore-forming fluids have low salinity (0.88% ~11.34% )and low density
(0.66~0.99 g/cm®). The gas and liquid components of fluid inclusions are dominated by H,O and also charac-
terized by the presence of some characteristic peaks of such reducing substances as H,S and CH,, suggesting a
reducing environment. It is thus held that the Yaochang iron deposit underwent the ferrosilicic sedimentary de-
position stage followed by further enrichment during the late regional metamorphic process. In the late stage,
the metamorphic fluids from the original homogeneous metamorphic ore-forming solution resulted in immiscibili-

ty and hence the enrichment of ore-forming elements.
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Fig. 1 Regional geological map of the Yaochang iron deposit in Lushan area
1—Quaternary; 2—Mesoproterozoic Xionger Group Jidanping Formation (dacite or rhyolite) ; 3—Mesoproterozoic Xionger Group Xushan Forma-
tion (andesite); 4—Paleoproterozoic Taihua Group Xuehuagou Formation (amphibolite or leptynite) ; 5—Paleoproterozoic Taihua Group Shuidigou
Formation (gneiss, leptynite or marble); 6—Paleoproterozoic Taihua Group Tieshanling Formation (hornblendic-schist, leptynite, biotite-schist) ;
7—Neoarchean Taihua Group Dangzehe Formation (leptynite, biotite-schist); 8—Fault
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Fig. 2 Geological sketch map of the Yaochang iron deposit 2
1—Quaternary; 2—Paleoproterozoic biotite-hornblende schist;
3—Paleoproterozoic migmatite; 4—Paleoproterozoic marble;
5—Paleoproterozoic leptynite; 6—Ore body 2.1
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Fig. 3 Geological sections along 07 and 08 lines of the Yaochang iron deposit

1—Quaternary; 2—Paleoproterozoic garnet-biotite-schist; 3—Paleoproterozoic biotite- hornblendic-schist; 4—Paleo-proterozoic biotite-amphibo-

lite; 5—Paleoproterozoic biotite- pyroxenite; 6—Paleoproterozoic hornblendic-biotite-leptynite; 7—Paleoproterozoic garnet-pyroxene-marble;
P py

8—Paleoproterozoic migmatite; 9—Orebody; 10—Dirill hole and its serial number

. 2006.
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Table 1 Major element contents of ores and rocks in the Yaochang iron deposit(wg/% )
K-03 K-08 K-10 K-13 K-17 K-22
SiO, 65.14 48.68 66.21 44.0601 40.07 54.62
TiO, 0.24 1.22 0.21 0.96 0.26 0.12
ALO; 5.38 14.09 11.36 12.79 9.73 3.22
Fe,05 7.91 0.84 1.24 3.08 5.20 15.34
FeO 11.60 15.45 2.60 11.00 2.20 5.30
MnO 0.22 0.45 0.16 0.34 0.68 0.59
MgO 4.66 8.91 4.84 13.02 3.58 6.82
CaO 1.28 3.80 4.99 8.69 20.08 9.17
Na,O 0.44 0.54 0.42 1.37 0.83 0.57
K,O 0.54 2.57 5.24 1.56 5.12 0.61
P,0s 0.12 0.33 0.03 0.10 0.08 0.09
LOI 1.39 1.85 2.52 1.60 12.63 2.93
Total 98.92 98.73 99.82 99.12 100.46 99.38
Fe,05/Si0, 0.12 0.02 0.02 0.07 0.13 0.28
Fe,03/FeO 0.68 0.05 0.48 0.28 2.36 2.89
Si0,/ Al O5 12.11 3.45 5.83 3.49 4.12 16.96
K-06 K-12 K-20 1" 2" 3" 4
SO, 53.18 49.32 60.54 41.88 46.77 48.84 45.07
TiO, 0.06 0.06 0.06 0.03 0.08 0.05 0.01
ALO; 0.83 1.90 1.84 0.51 1.22 1.23 0.47
Fe;O; 18.00 21.98 16.88 26.64 30.95 27.36 32.60
FeO 18.09 17.00 8.10 19.64 14.02 14.97 15.36
MnO 0.28 0.28 0.40 0.17 0.17 0.16
MgO 6.94 6.15 2.77 1.89 2.60 1.87 2.06
CaO 1.21 1.45 4.84 2.42 1.88 2.11 1.76
Na,O 0.14 0.07 0.27 0.05 0.32 0.23 0.16
K,O 0.18 0.18 0.13 0.05 0.29 0.17 0.07
P,0s 0.04 0.06 0.10 0.18 0.19 0.12 0.21
LOI 0.85 0.94 2.58 6.85 0.90 1.00
Total 99.80 99.39 98.51 100.31 99.39 98.11 97.77
Fe,O5/S510, 0.34 0.45 0.28 0.64 0.66 0.56 0.72
Fe,O3/FeO 1.00 1.29 2.08 1.36 2.21 1.83 2.12
64.07 25.96 32.90 82.12 38.34 39.71 95.89

SiO,/ALO;

*

(1998)
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(40.07 % —66.21 %), ALO;  P,Os 3.22 % ~14.09 %, P,0s 0.03 % ~0.33

(ALO; 0.83 % —1.90 %, P,Os 0.04 %)

% ~—0.10 %) (ALO; : (Michael ,
2 () (wp/10 ~%)

Table 2 Trace element contents of ores and rocks in the Yaochang iron deposit(w;/10 ~¢)

K-03 K-08 K-10 K-13 K-17 K-22 K-06 K-12 K-20

Sc 6.32 46.54 3.19 26.35 10.21 6.72 0.39 0.83 10.19
Ti 1665 7404 1342 5683 1587 886.2 125.2 325.2 4103
\% 67.41 255.6 20.19 176.6 73.81 17.38 2.93 20.90 76.45
Cr 34.32 90.33 23.40 901.6 72.13 25.47 7.98 14.67 37.94
Mn 1598 3369 1146 3010 5495 4221 2546 2600 635.1
Co 36.71 37.21 4.71 35.58 11.81 10.65 1.00 1.64 9.69
Ni 51.19 52.11 8.80 404.7 45.28 31.57 4.09 5.13 29.46
Cu 548.7 20.34 3.70 3.57 4.52 12.67 3.27 5.39 24.65
Zn 55.20 65.93 24.35 278.8 67.18 21.67 13.51 14.73 46.36
Ga 7.95 16.57 11.93 13.57 13.13 5.21 0.65 1.79 17.31
Rb 12.25 59.43 120.1 47.13 99.05 5.57 0.50 0.74 242.0
Sr 35.14 90.61 46.93 55.70 365.2 28.39 51.01 131.9 226.9
Zr 28.50 91.28 86.41 49.86 40.69 78.86 4.19 11.87 165.0
Nb 5.28 5.43 4.21 7.59 3.36 4.04 0.56 0.81 17.33
Mo 2.44 3.57 2.15 1.38 3.02 2.14 1.51 2.40 12.06
Cs 1.02 3.55 1.19 1.93 1.28 0.32 0.06 0.12 4.24
Ba 41.73 190.7 815.5 131.3 932.4 19.33 3.08 7.58 1037
Hf 0.85 2.66 2.51 1.51 1.26 2.15 0.10 0.30 4.50
Ta 0.49 0.30 0.34 0.60 0.27 0.35 0.07 0.09 1.12
Pb 2.66 2.32 11.09 3.77 7.08 2.59 5.91 4.88 7.51
Th 2.25 1.08 3.07 0.71 2.37 1.78 0.30 0.75 7.91
U 0.68 0.42 0.75 0.68 0.73 0.47 0.17 0.17 2.73
Ti/vV 24.70 28.97 66.47 32.18 21.50 50.99 42.73 15.56 53.67
Ni/Co 1.39 1.40 1.87 11.37 3.83 2.96 4.09 3.13 3.04
La 6.208 11.140 11.618 5.711 18.516 8.076 2.432 5.497 21.590
Ce 11.932 31.088 22.305 12.175 34.778 15.800 5.359 12.963 46.114
Pr 1.447 4.400 2.478 1.771 3.976 1.862 0.565 1.371 5.577
Nd 5.930 19.418 8.842 8.203 14.760 7.023 2.003 4.866 21.435
Sm 1.372 4.673 1.489 2.089 2.515 1.239 0.304 0.740 4.344
Eu 0.356 1.485 0.438 0.784 0.831 0.345 0.083 0.168 1.435
Gd 1.493 4.620 1.276 2.434 2.209 1.221 0.270 0.484 4.072
Tb 0.235 0.769 0.171 0.390 0.305 0.198 0.042 0.064 0.613
Dy 1.316 5.014 0.993 2.418 1.762 1.258 0.294 0.425 3.540
Ho 0.264 1.109 0.197 0.490 0.358 0.294 0.065 0.111 0.721
Er 0.742 3.208 0.587 1.322 0.975 0.895 0.238 0.351 2.048
Tm 0.112 0.464 0.090 0.183 0.139 0.141 0.045 0.068 0.303
Yb 0.614 2.945 0.566 1.078 0.860 0.843 0.238 0.350 1.946
Lu 0.089 0.452 0.087 0.153 0.131 0.131 0.044 0.066 0.284
Y 7.368 27.377 5.59%4 11.935 9.535 8.942 2.280 2.966 19.018
> REE 39.476 118.162 56.732 51.136 91.649 48.267 14.262 30.491 133.039
LREE/HREE 2.227 1.571 4.934 1.506 2.467 4.632 3.056 5.241 3.088
(La/Yb)x 6.817 2.551 13.846 3.573 14.524 6.457 6.881 10. 581 7.481
(La/Sm)y 2.847 1.500 4.907 1.720 4.631 4.101 5.035 4.672 3.126
(Gd/Yb)n 1.963 1.266 1.820 1.823 2.074 1.168 0.915 1.116 1.689
oEu 0.76 0.98 0.97 1.06 0.86 1.08 0.89 0.86 1.04
Y/Ho 27.909 24.686 28.396 24.357 26.634 30.415 35.077 26.721 26.377

: 2 REE Y
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Fig. 6 Micrographs of fluid inclusions from the Yaochang iron deposit
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