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Electron microprobe analysis of minerals and genesis of the Xiaochangshan iron
deposit in Beishan area, Xinjiang
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Abstract: Located in the west of the Beishan metallogenic belt in Xinjiang, the Xiaochangshan iron deposit is
hosted in gabbro and the contact zone of the gabbro and marble. Parts of the orebodies are hosted in the contact
zone of the granodiorite and the marble. Previous researchers hold that the age of gabbro in the mining area is
(276 £1.2) Ma, similar to the age of gabbro in the Pobei copper-nickel-sulfide orebodies, so they both belong to
Early Permian. The magma injection is an obvious phenomenon in the Xiaochangshan iron deposit. The orebod-

ies occur as lenses, lumps, veins and thin layers. Metal minerals are mainly magnetite, with very little limonite
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and pyrite. The country rock alteration in the Xiaochangshan iron deposit is weak, comprising mainly garnetiza-
tion, epidotization and marbleization. The electron microprobe analyses of magnetite show that the content of
FeOr in different iron ores has a large distribution range, and the content of AL Ojs is relatively higher. The
ternary plot of TiO, = ALO; —(MgO + MnO) and TiO, — ALO; — MgO suggest that the formation of the Xi-
aochangshan iron deposit was associated with hydrothermal metasomatism of magmatic-hydrothermal fluid. The
electron microprobe analyses of garnet show that the garnets from the Xiaochangshan iron deposit belong to an-
dradite-grossular solid solution series, somewhat different fromthings of the typical skarn deposits. Combining
the geological characteristics of the Xiaochangshan iron deposit with the study of the electron microprobe analy-
ses, the authors believe that the Xiaochangshan iron deposit belongs to the polygenetic and compound deposit
with magnetic and hydrothermal genesis, with the latter factor probably playing the major role.

Key words: Beishan area, Xinjiang; Xiaochangshan iron deposit; electron microprobe; magmatic genesis; hy-
drothermal genesis; Early Permian
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Fig.1 1:200 000 regional geological map of the Beishan rift valley(modified after Xiao Peixi» 2004)®
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1—Quaternary; 2—Lower carboniferous (mainly Hongliuyuan Formation); 3—Carboniferous: 4— Lower Permian; 5—Upper Permian; 6—ultra-

basic rocks; 7—basic rocks 8—diorite; 9—granite; 10—Cambrian; 11—Mesoproterozoic and Paleoproterozoic; 12—fault; 13—Cu-Ni deposit;

14—gold deposit; 15—copper ore deposit; 16—iron deposit; 17—Pobei area
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Fig. 2 Geological map of the Xiaochangshan iron deposit; Beishan area, Xinjiang (modified after No. 6 Geological
Party of Xinjiang Burcau of Geology and Mining, 2009)®
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1—skarn of Mesoproterozoic Baihu Group; 2—biotite-quartz schist of Mesoproterozoic Baihu Group; 3—gabbro of Variscan; 4—olivine gabbro of
Variscan; 5—fleshy red granite of Variscan; 6—granite of Variscan; 7—biotite-quartz schist; 8 —skarn; 9—andesitic porphyrite dykes; 10—gran-
ite dykes; 11—granodiorite dykes; 12—geological boundary: 13—unknown fault and its serial number; 14—strike-slip fault and its serial number;
15—Xiaochangshan iron deposit
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Fig. 3 Sketches of geological characteristics of the Xiaochangshan iron deposit
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Fig. 4 Field photos of orebodies in the Xiaochangshan iron deposit
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a—magnetite vein in marble; b—magnetite orebody in the contact zone of the layered granodiorite and marble; ¢—large magnetite

vein in the contact zone of the gabbro and marble
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Fig. 5 Characteristics of ores from the Xiaochangshan iron deposit
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a—dense massive iron ore associated with garnetization; b—disseminated iron ore; c—banded iron ore in marble, calcite filling the iron;

d—hypidiomorphic-granular magnetite Cunder reflected light); Mt—magnetite; Grt—garnet; Pl—plagioclase; Cal—calcite
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Fig. 6 Composition and characteristics of main minerals in the Xiaochangshan iron deposit
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a—augite and plagioclase in gabbro, which is of ophitic texture (crossed nicols): b—anbhedral orthophyroxene distributed around the magnetite in

the gabbro Ccrossed nicols); ¢c—slightly altered K-feldspar in wall rock Ccrossed nicols)s d—anhedral garnets wrapping diapside and calcite (plain-

light); e—zoned orthophyroxene (crossed nicols); f—magnetite associated with garnet, epidote, calcite in wall rock, garnet distributed as aggre-

gate, epidotes are granular and anhedral (plainlight); g—hornblende distributed around the augite, anhedral magnetite at the edge and in the interi-

or of hornblende (plainlight); h—veined magnetite associated with anhedral pyrite Cunder reflected light); i—orthophyroxene and clineopyroxene

wrapping magnetite Cunder reflected light); Mt—magnetite; Py—pyrite; Grt—garnet; Di—diopside; Ep—epidote; Pl—plagioklase; Aug—

augite; Hy—hypersthene; Kf—K-feldspar: Cal—calcite; Opx—orthophyroxene; Cpx—clineopyroxene; Hbl—hornblende
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Fig. 7 Oxides relationship diagram of magnetite from the Xiaochangshan iron deposit
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Table 2 Electron microprobe analyses of garnet from the Xiaochangshan iron deposit
R AR A KRIE T I AR A B A R T A
XCs- XCs XCS- XCS- XCS-
XCS-Gl XCS-G2 XCS-G7 XCS-G10
Bl1-1 BI11-2 BI12-1 B13-1 Bl4-1
Na,O 0.01 0.01 0.00 0.04 0.01 0.02 0.01 0.05 0.03
SiO, 39.12 39.19 39.06 38.57 39.00 38.62 38.33 38.44 38.41
FeO 10.02 10.03 6.95 10.79 6.17 10.04 10.00 10.48 10.350
TiO, 0.72 0.68 0.62 0.61 0.99 0.66 0.60 0.62 0.62
CaO 32.96 32.77 1.60 32.57 32.88 31.57 31.71 32.23 32.08
MgO 0.37 0.35 0.36 0.12 0.31 0.39 0.32 0.32 0.19
ALO; 15.84 16.19 18.75 16.04 18.16 16.10 15.99 16.20 16.30
K,O 0.00 0.01 0.00 0.00 0.00 0.01 0.02 0.01 0.00
MnO 0.56 0.55 0.73 0.37 0.56 1.77 1.71 1.39 1.59
Cr,05 0.00 0.01 0.03 0.00 0.00 0.03 0.00 0.00 0.00
NiO 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
ZnO 0.00 0.06 0.07 0.02 0.02 0.09 0.02 0.09 0.02
Total 99.59 99.82 98.16 99.13 98.10 99.29 98.71 99.83 99.75
Na 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
Si 3.04 3.04 3.05 3.01 3.04 3.02 3.01 2.98 2.99
Ti 0.04 0.04 0.04 0.04 0.06 0.04 0.04 0.04 0.04
Ca 2.74 2.72 2.64 2.73 2.75 2.64 2.67 2.68 2.67
Mg 0.04 0.04 0.04 0.01 0.04 0.05 0.04 0.04 0.02
Al 1.45 1.48 1.73 1.48 1.67 1.48 1.48 1.48 1.49
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn 0.04 0.04 0.05 0.02 0.04 0.12 0.11 0.09 0.10
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe&* 0.26 0.28 0.35 0.27 0.28 0.24 0.22 0.20 0.21
Fe?* 0.39 0.37 0.10 0.43 0.13 0.41 0.44 0.49 0.47
Ura 0.00 0.02 0.05 0.00 0.00 0.07 0.00 0.00 0.00
Gro 70.28 70.66 80.77 68.89 82.69 66.79 66.75 65.61 65.89
And 18.92 17.98 4.87 21.01 6.09 20.05 21.11 23.76 22.92
Pyr 1.39 1.30 1.34 0.47 1.16 1.49 1.23 1.22 0.75
Alm 8.21 8.85 11.40 8.82 8.87 7.82 7.17 6.38 6.96
Spe 1.21 1.18 1.57 0.81 1.19 3.84 3.75 3.04 3.48

AbLO; ~(MgO+ MnO) — M Bl CIE 9O, /i 2k
AT MG B T A8 ARG B, AN 0 K
nJE TR R WA R BRE, AN LT 1)
PORE A F1 2 G R 0 = B8 T 3 b s AR G Y,
EL €N R R Sl o i (e SE e E I8

W3z (1987 )38 b % W 2R ™ B AT ) 1R A0 2 1 43
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Pl , o k™ () B IR 2R B R 2 3 2 AR 7 i
ACARIY R - b A R R - A
A, 1E TiO, - ALO; - MgO = A (K 100+, /)
W IR BUIRBEER D A7 IR G R BE RN A 4l BiCIR R
BRA AT Ao A0 TIOR8 AR AR X, R 9 fir 5 46
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W BH /N LA A A0 2 2 ol Al A8 A R A
FATE B, B A AT A F T O™ A H 2L 5 s 7%
FERY 25 XS R TT e & 2 8 T 0 A T80 X
P11 [ 25 KB 0 A B TN K 5 1) 5% ), 3 A R BT 4k
ML BN HRIOCRING A A o A KR I RERA A
FEARHEIE AR R X, A S AR R 25 XOR 2 fi
AEAR IR DX A BT, BB T RGBT R Sl
TR B A AT ARYE o IR INE &l KCER 1 i k™ R
B DX A KEA 510 N A8 S84, 7561
KA IRIRFE , $5 78 R A e i 4
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Fig. 8 End members of garnets from the Xiaochangshan
iron deposit
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Fig. 9 Triangular diagram of TiO, - Al,O; ~(MgO+ MnO)

of magnetite from the Xiaochangshan iron deposit (modified
after Lin Shizheng, 1982)
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Fig. 10 Triangular diagram of TiO, - Al,O; — MgO of

magnetite from the Xiaochangshan iron deposit (modified after

Chen Guangyuan, 1987)
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