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Abstract

Locatedin the center of the Awulale metallogenic belt of Western Tianshan, the Songhu iron deposit is

hosted by Lower Carboniferous Dahalajunshan volcanic-sedimentary Formation. Ore bodies which occur in stra-
Ore

structures mainly occur in massive, stripeds and agglomerated forms, whereas ore textures dominantly display

toid and lenticular forms are mainly controlled by the nearly EW-trending or NW W-trending thrust faults.

the subhedral-anhedral granular form. Ore minerals are mainly magnetite, with minor hematite, pyrite and
chalcopyrite, while gangue minerals are mainly potassium feldspar, chlorite, calcite, epidote and actinolite. The
alteration of wall rock with zonation in vertical and horizontal directions is well developed. The wall rocks consti-

tute a part of volcanic rocks of the Carboniferous island arc in Awulale area, having similar chondrite-normalized
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REE patterns and rich LREE, with weak Ce negative anomalies and moderate to weak Eu positive or negative
anomalies. M agnetite contains 20. 75X 10 ®~65. 41X 10 ° REE. and there exist LREE enrichment, weak Ce
negative anomalies and moderate to weak Ku negative anomalies. REE characteristics of the wall rock and the
magnetite imply that there is a genetic connection between them, and both of them are related to volcanism in an
island arc environment. Trace elements of the magnetite show that the ore-forming material was derived from
the depth and magnetite was generated by volcano-hydrothermal replacement. Combined with ore geology, the
authors have drawn the conclusion that the Songhu iron deposit is a marine volcanic hydrothermal deposit rather
than a volcanic sedimentary deposit as considered by previous researchers.

Key words : geochemistry, REE and trace elements, iron deposit, Songhu, Western Tianshan
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Fig. 1 Tectonic map of Western Tianshan (a)(after He et al., 2004) and geological map of the Songhu iron deposit(b)

(1] . 2010.



31 5 : 1041

s [ hornmy Eooca-tsmme [ renesemmas NN N T 0 15 s
YR LECEES o T hwmws, [Tolsamiz s (=~ Jremamz (B0 Jwsmain [ Lmesesis

) o

Fig. 2 Geological map of the Songhu iron deposit
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Fig. 4 Features of ores and w all rocks from the Songhu iron deposit

a. Debriscrystal fragment tuff; b. Plagiochse crystal fragment with twinned crystal; ¢. Quartz and potassum feldspar crystal fragment;
ceous sandstone; e. Debris-crystal fragment tuff with laplli; f. Ignimbrite with potassium-feldspar crystal fragment; g. Massive magnetite ore;
h. Magnetite of different granulirity; i. Striped ore; j. The contact border between potassium feldspar and magnetite; k. Agglomerated ore

. Subhedrat anhedral magnetite

. 3 > REE ((La/Sm)y=3 04 ~
(101.59 < 10 ® ~224. 51X 10 ®); LREE/HREE = 5.53, (Gd/Yb)x=1. 57 ~1.93J;
6.80~11.29, (La/Yb)y 7. 38~ 12 70; (Fu=0. 84~ 1. 08, Le=0.93~1.35).
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2
Table 2 Rare earth and trace elements composition of magnetite from the Songhu iron deposit
w(B)/10°°
SH -3-1 -7 SH’ -6-1 SH -7-1 10 F13 VII-6 PD2700
Sc 1.47 14. 67 0. 64 0. 80 13. 60 15. 66 21. 65 19. 19
Ti — 81.72 - - 83. 00 142. 08 2190. 00 950. 00
Co 18.79 43.74 11.27 48.75 172. 10 160. 00 12. 39 64.99
Ni 22. 44 19. 57 6. 02 8.37 12.29 17. 54 5.15 9.24
Cu 256. 19 221.90 294. 60 236. 00 426.78 53.17 -
Zn 59. 85 104. 60 197. 50 49. 17 189. 84 165. 50 501. 10
Ga 25.63 25.59 6.01 9.78 34.39 41. 80 22.84 12.70
Ge 0.97 2.10 2.61 2.57 1.96 2.37 2.23 2.30
Rb 4.51 11.58 1. 42 2.46 4.25 8. 19 11. 81 2.35
Sr 30. 18 22. 86 21.90 46. 85 19. 63 54.70 32.09 22.38
Y 2.88 5.44 7.51 11. 06 7.52 9.43 5.28 4. 09
Pb 173.99 67.96 ®. 92 143.70 26. 41 121. 31 27. 66 32. 64
Bi 1. 68 0. 87 0.78 0.91 0.12 0.1 0.19 1. 17
La 6. 39 19. 88 20. 98 15.53 25.82 15.19 28.76 7.86
Ce 7. 88 18. 04 17. 59 12. 41 24.72 13. 20 15.25 8.77
Pr 0. 83 1.38 1. 45 1. 15 1.96 1. 15 9.07 0.74
Nd 3.09 4.19 5.38 5.03 6. 20 3.93 5.72 2. 60
Sm 0. 56 0. 65 0.99 1. 16 0. 98 0. 61 0.76 0.51
Eu 0.18 0.20 0.22 0.27 0.23 0. 16 0. 14 0.31
Gd 0. 46 0.95 1. 13 1.30 1.31 0.99 2.99 0. 69
Th 0. 08 0. 14 0. 18 0.24 0.16 0. 16 0.18 0.10
Dy 0.41 0.83 0.94 1. 40 0. 94 1. 00 0. 96 0. 61
Ho 0.11 0.18 0.26 0. 39 0.21 0.26 0.20 0. 18
Er 0.30 0. 62 0.74 1. 05 0. 68 0. 80 0. 62 0.31
Tm 0. 05 0. 10 0.13 0.18 0.11 0.11 0. 09 0.07
Yb 0.33 0.75 0. 61 0.83 0. 81 0.78 0.59 0. 42
Lu 0. 08 0.15 0.11 0. 14 0.17 0.15 0. 10 0. 08
SREE 20. 75 48. 05 50. 69 41. 06 64. 29 38.47 65. 41 23.25
SLREE 18.92 44. 34 46. 62 35.54 59.92 34.23 59. 69 20.79
SHREE 1. 82 3.72 4. 08 5.53 4.38 4.24 5.72 2.46
LREE/ HREE * 10. 37 11.93 11. 44 6.43 13. 69 8.07 10. 44 8. 44
(La/ Yb) : 13.75 19. 11 4. 87 13. 41 22.89 14. 04 35.20 13. 36
(La/Sm) " 7.42 19.76 13. 63 8. 66 17. 04 16. 16 24.59 9.91
(Gd Yb)N* 1. 13 1. 05 1. 54 1.29 1.34 1. 05 4.23 1.35
OEu * 1. 09 0. 80 0. 64 0. 66 0. 63 0. 63 0.25 1. 60
QLe 0.72 0. 60 0.55 0.52 0. 62 0.57 0.23 0.70
* 1.
. 4 > REE ((La/Smnn=1.99~3. 63, (Gd/
105.96 X 10 © ~ 146. 05X 10 °, LREE/ Ybx=0.93~ 1. 79];
HREE=6.04 ~ 11. 41, (La/Yb)x=28. 11 ~ 17. 47. (Fu=142~1. 57, Le=0.87~0.96),
((La/ - . 4
SmIN=12 96 ~ 5. 52, (Gd/Yb)x=1.78 ~2. 16]; 2 REE 67.08 10 ° ~ 123.07X 10 °
(Fu=0.95~1 63 Te= LREE'HREE= 6. 60 ~ 8. 02, (La/Yb)y =38.21 ~
0.86 ~1.49). 11 48.
: > REE ((La/Sm)n=2.99 ~3.90, (Gd/Yb)y= 158 ~
36.64X 10 ° ~49.83X 10 °, LREE/HREE= 3.0l ~ 1. 95), (Fu=0.73~

6.05, (La/Yb)y=2 50~ 6 18,

0. 96, Le=0,81~0.98).
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10 ° 10. 96X 10 % w (Ti) , Ni/ Co 0.07 ~1. 19, 2
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Fig. 6 Comparison of chondnite-normalized REE patterns
between magnetite, volcanic clastic and sedimentary rocks

from the Songhu iron deposit
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