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Material sources and sedimentary environment of Gongchangling iron deposit
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(Institute of Resource & Civil Engineering, Northeast University, Shenyang 110819, Liaoning, China)

Abstract

The Gongchangling iron deposit is a typical sedimentary-metamorphic iron deposit in Anshan-Benxi area;
nevertheless, researches on the formation of the iron deposit have been very insufficient. Studies show that the
iron deposit lies in a reverse S-shaped fold strata composed of plagioclase amphibolite, biotite leptynite, mag-
netite-quartzite and “altered rock”. According to the investigation of structure and mineral assemblages of iron
ore in combination with characteristics of major elements, REE and trace elements of iron ore, the authors have
arrived at the following conclusions: the formation of iron deposit was closely related to mantle plumes; there
was very little or no aluminum-bearing detrital material added to the iron deposit during its formation; the iron
deposit was formed by marine chemical deposition and in a reducing environment. According to mineral assem-
blages of plagioclase-amphibolite, biotite leptynite and “altered rocks” in combination with features of major ele-
ments, REE and trace elements of plagioclase-amphibolite, biotite leptynite and “atlered rocks”, the authors
made an analysis of the protolith, and the results show that plagioclase-amphibolite came from mid-ocean ridge

basalt, biotite-leptynite came from greywacke near continental island arc, and the formation of “altered wall”
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was closely related to magnetite-quartzite. It is held that the depositional environment for the iron deposit was

the edge of the oceanic crust near the continental island arc.

Key words: geology, geochemistry, marine chemical deposition, MORB, greywacke, depositional environ-

ment, Gongchangling area
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Fig. 1 Geological sketch map of No. 2 ore district in the Gongchangling iron deposit{modified after Zhous 1994)
Q—Quaternary; S—Siliceous rocks: AM—Plagioclase amphibolites quartz plagioclase amphibolite; K—Biotite granulite; SPS—Chlorite-amphibole
schist; PSP—Chlorit mica schist; Hb—Bottom amphibolite; H—Chlorite garnetite, chlorite schist: y;——Granite; 7w Felsic dykes: Fe6—Iron ore

body and its serial numbers MR—High-grade magnetite; HR—High-grade hematites HP—Martite quartzites Qnn—Marls shale of Nanfen Forma-

tion: Qnd—Quartz sandstone intercalated with shale of Diaoyutai Formation: Zg—Quartz sandstone intercalated with shale of Qiaotou Formation:

O;—Lower Ordovician limestone; 1—Measured and inferred fault: 2—Study area
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Fig. 3  Feature of rocks from No. 2 ore district in the Gongchangling iron deposit
A. Magnetite-quartzite; B. Magnetite-quartzite {cross nicols); C. Plagioclase-amphibolite; D. Plagioclase-amphibolite (plainlight);
E. Biotite-leptynite: F. Biotite-leptynite (plainlight): G. “Altered rock”; H. “Altered rock” (plainlight>
Ch—Chloritrs G—Garnet; Mt—Magnetite
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Table 1 Main element analyses of magnetite-quartzite plagioclase amphibolite biotite-leptynite and' altered rock”
from No. 2 ore district of the Gongchangling iron deposit
w B %
SO,  ALO; Fe,O3 CaO MgO Na,O KO Cr,0O; TiO, MnO P05 SrO BaO LOI
1 64.73 0.35 27.56 1.34 5.51 0.11 0.04 <0.01 <0.01 0.26 0.008 0.01 <0.01 —0.21 99. 69
2 42.43 0.07 48.47 0.97 8.05 0.11 0.03 <0.01 <0.01 0.14 0.05 0.01 <0.01 —0.33 100.00
3 52.1 1.44 40.51 1.28 1.86 0.13 0.06 <0.01 <0.01 0.07 0.09 0.01 <0.01 1.26 98.81
4 43.26 0.26 52.76 1.58 1.46 0.13 0.05 <0.01 <0.01 0.07 0.132 0.01 <0.01 -1 98.71
5 14.06 0.57 74.73 3.93 0.79 0.14 0.03 0.02 0.06 0.17 2.508 0.01 <0.01 1.41 98.43
6 30.74 0.49 55.86 6.04 0.66 0.12 0.02 <0.01 <0.01 0.13 4.201 0.01 <0.01 0.8 99.07
7 9.62 0.58 87.87 0.12 0.74 0.16 0.08 <0.01 <0.01 0.17 0.026 0.01 <0.01 —0.64 98.74
8 19.91 0.45 79.61 0.04 0.41 0.14 0.07 <0.01 <0.01 0.06 0.039 0.01 <0.01 —2.01 98.73
9 23.82 0.84 73.97 0.01 0.81 0.15 0.14 <0.01 <0.01 0.19 0.012,  0.01 <0.01 —1.14 98.81
10 46.99 0.68 43.91 5.01 0.8 0.11  0.02 <0.01 <0.01 0.12 0.075 0.01 <0.01 1.92 99.62
11 44.55 3.41 45.06 0.99 4.75 0.17 0.15 <0.01 0.04 0.15 0.121 0.01 <0.01 0.53 99.92
12 53.74 0.93 39.6 3.01 2.23 0.16 0.03 <0.01 0.03 0.14 0093 0.01 <0.01 0.1 100.05
13 5.18 1 93.42 0.07 1.14 0.17 0.04 <0.01 <0.01 0.08 '0.014 0.01 <0.01 —2.61 98.52
1 47.42 15.74 11.73 7.26 8.98 2.04 2.83 0.04 0.71 0.18 0.066 0.03 0.006 3.2 100.3
2 47.73 12.63 15.1 6.68 7.67 2.383 1.73 0.01 1.1 0.22° 0.091 0.01 0.02 2.99 98.36
3 45.26 10.79 15.61 10.46 11.69 1.12 1.04 0.09 1.61  0.27 0.019 0.01 0.01 1.64 99.63
4 36.33 9.22 15.57 11.4 12.24 0.36 0.46 0.08 1.28 ~0.31 0.133 0.02 <0.01 11 98.39
5 47.31 13.55 14.42 8.58 8.29 1.73 1.75 0.01 1.03 0.33 0.082 0.02 0.04 2.38 99.52
6 43.05 13.32 13.7 8.34 8.57 1.8 1.65 0.02  0.94 0.29 0.08 0.02 0.01 6.8 98.66
7 48.15 14.33 14.92 9.17 5.95 3.3 0.7 0.01 1.4 0.3 0.104 0.02 <0.01 0.73 99.08
8 42.37 10.96 20.69 10 9.38 1.11 0.41 0.01 1.17  0.44 0.104 0.01 <0.01 2.15 98.79
9 47.15 13.93 10.73 6.48 8.97 1.86 1.64. 0.01 0.55 0.21 0.044 0.02 0.01 6.62 98.23
1 66.87 14.44 4.81 0.79 3.06 4.26. 2.37 0.01 0.383 0.05 0.135 0.02 0.04 2.4 99.63
2 58.13 13.85 7.54 2.94 6.2 1.88 2.63 0.04 0.46 0.11 0.145 0.05 0.02 5.9 99.9
3 64.36 14.48 5.78 0.88 4.32 3.6 2.73 0.02 0.44 0.07 0.143 0.03 0.05 2.84 99.75
4 58.74 15 7.4 1.76 5.3 3.03 3.51 0.03 0.48 0.09 0.193 0.02 0.07 4.12 99.74
5 60.47 14.79 7.32 2.44 4.05 3.28 2.89 0.03 0.48 0.08 0.166 0.04 0.07 2.71 98.81
6 61.69 15.38 5.51 1.62° 3.32 4.08 3.09 0.02 0.46 0.06 0.149 0.02 0.1 2.63 98.14
7 63.96 15.79 5.04 2.21  2.72 4.4 2.25 0.01 0.46 0.05 0.134 0.04 0.11 1.87 99.04
8 66.36 14.43 5.21 0.85 3.32 3.77 2.93 0.01 0.43 0.06 0.117 0.02 0.12 2.52 100.15
9 62.65 15.39. 6.49, 2.77 3.03 2.98 3.60 0.02 0.47 0.06 0.129 0.05 0.08 2.05 99.83
10 65.4 13.86  6.98 1.5 3.16 3.6 2.24 0.01 0.43 0.07 0.125 0.04 0.07 2.42 99.9
11 64.36 14.27. 6.32 1.07 3.24 3.3 2.68 0.01 0.43 0.07 0.133 0.02 0.06 2.88 98.84
12 64.82 14.66 5.98 1.95 3.14 3.62 2.29 0.01 0.42 0.08 0.146 0.03 0.06 2.13 99.32
1 28.1 16.18 42.08 0.07 7.33 0.06 0.06 0.03 1.15 0.29 0.028 0.01 <0.01 3.72 99.1
2 23.97 16.38 43.7 0.03 8.7 0.07 0.1 0.03 1.32 0.24 0.012 0.01 <0.01 4.62 99.18
3 20.39 14.7 46.48 0.05 9.04 0.08 0.07 0.01 2.75 0.11 0.009 0.01 <0.01 5.53 99.22
4 43.57 12.04 27.46 0.04 9.51 0.07 0.02 <0.01 0.8 0.06 0.009 <0.01 <0.01 4.88 98.46
- X Fe,0;
4 La
Fe Al Ca Mg K Na Lu 2 2.38~74.86 X
10°° 19.09 x 10 ° LREE
3.2 14.07 X 10~ ° HREE 5.02 X 10 °°
! LREE HREE 1.2~4.73 3.23 La
" 23 4 Yb n 0.61~5.93 3.58
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4 p »
Table 4 Trace element analyses of biotite-leptynite and’ altered rock” from No. 2 ore district

of the Gongchangling iron deposit

w B 107°
Sr K Rb Ba Th Ta Nb Ce P Zr Hf Sm Y Yb
1 177 18900 204 507 10.5 0.5 6.2 44 620 128 3.6 3.00 12.4 1.27
2 440 22600 198 338 8.46 0.4 5.8 52.7 690 130 3.6 3.83 11.8 1.22
3 196 22300 168.5 642 8.68 0.4 5.4 43.3 680 138 3.6 2.99 11.7 1.35
4 139 29000 184.5 789 8.76 0.4 5.9 54.3 880 128 3.4 4.03 13.4 1.26
5 368 23400 165 764 9.96 0.5 6.7 59.1 770 147 4 4.38 15.6 1.49
6 222 26100 157.5 1120 9.98 0.5 6.1 58.7 730 158 4.3 4.34 14.4 1.41
7 370 19300 107.5 1030 11.7 0.6 7.5 69.6 660 165 4.2 4.68 15.6 1.64
8§ 142 23800 124 1070  10.45 0.6 6.2 32.8 540 136 3.5 2.38 10.5 1.35
9 434 29600 151.5 748 10.2 0.5 6.5 57.6 630 124 3.2 4.23 14.6 1.59
10 325 18600 132.5 698 9.79 0.6 6.5 47.1 600 117 3.2 3.79 14.1 1.56
11 185 22600 192 735 10.15 0.6 6.6 40 630 136 3.8 3.56 14.6 1.79
12 221 18600 141.5 651 9.21 0.6 6.2 27.5 670 132 3.4 2.76 13.2 1.57
1 2 500 20.8 3.3 0.35 1.2 5.9 5 100 66 1.9 1.09 15.4 1.97
2 4 600 35.6 4.9 0.91 142.5 20.4 8 30 75 2.1 1.68 18.2 2.34
3 16 600 17.9 4.2 0.52 1.4 11.2 7.5 10 72 2 1.95 9.4 0.89
4 2 300 6.2 1.5 0.71 0.3 2.4 13.1 20 42 1.2 2 10.5 1.65
w B 10°°
Th U Zr TiO, La Sc Th Sc Ti Zr La Th
Sc Ni U Co \% Cu Zn
1 2.97 336.48 3.01 1.31 16.41 2.30
2 14 93 10 22 109 5 192 3.33 282.61 1.96 0.60 20.77 3.25
311 58 20 15 86 4 56 4.43 313.64 2.05 0.79 18.12 2.60
4 13 66 20 19 105 113 72 3.32 266.67 2.16 0.67 23.44 3.21
5 13 77 20 20 98 23 61 3.48 306.25 2.43 0.77 21.09 3.17
6 12 54 20 18 90 46 50 3.70 343.48 2.63 0.83 18.99 3.17
7 11 40 20 14 78 106 51 3.77 358.70 3.38 1.06 18.79 3.18
8 10 42 20 11 74 5 59 3.45 316.28 1.73 1.05 19.12 1.66
9 12 55 20 9 95 2 35 3.29 263.83 2.58 0.85 25.81 3.04
10 12 62 20 14 84 16 55 3.95 272.09 2.07 0.82 24.79 2.53
11 11 65 20 17 84 21 71 4.06 316.28 1.81 0.92 20.59 1.96
12 10 49 20 16 78 67 49 2.82 314.29 1.33 0.92 20.45 1.44
1 31 109 10 34 282 33 68 0.95
2 12 73 10 28 362 31 86 3.37
3 13 134 10 45 803 20 77 1.16
4 33 63 <10 47 305 10 90 2.54
Eu 10" HREE 13.86 < 107 ° LREE
Ce SEu 1.10~3.18 HREE 1.66—6.11 2.97 La Yb y
1.87 oCe 0.43~0.80 0.69 1.25~11.09 3.52
Y Ho 32~53 38.18 Th U 4C
0.09~4.76 1.23 oEu
0.88~1.20 1.04 &Ce 0.75~
La 0.78 0.76
Lu 2 22.75~101.94 x10°° Y Ho 24.13 ~ 26.41

54.90 X 10°° LREE 41.04 X 25.56 Th U 0.35~3.88 2.61
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Fig. 4 Primitive mantle-normalized REE and primitive mantle-normalized trace element patterns of rocks from No. 2 ore district

in the Gongchangling iron deposit standard data from Taylor et al. 1985 Wanke et al. 1984
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