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Fig. 1 Geological map of the Tuosibasitao ore district ( modified from the geological map by The Geophysical Prospecting Team of
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Fig.3 Features of skarn minerals from the Tuosibasitao ore deposit
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Fig.4 Mineral sequence and ore-forming stages of the Tuosibasitao ore deposit
1 FRIT IO S BT R AR A TR DT A R B it D34 4y
Table 1  Electron microprobe analyses and end members of representative garnet from the Tuosibasitao ore deposit
. FEIT U B R 0 R BT A A AR w0y / %
JOHR
LSK60 -1 LSK75 -1 LSK75 -2 LSK59 -1 LSK59 -2 LSK58 -1 LSK58 -2 LSK58 -3 LSK58 -4
Si0, 37.84 35.66 35.08 37.3 37.13 38.23 36.72 38.31 36.12
TiO, 0 0.2 0 0 0 0.05 2.23 1.67 3.17
Al, O, 4.34 0.72 0.44 5.87 5.65 14.58 8.83 10.33 8.55
Cr, 04 0.04 0 0.18 0.11 0 0.27 0 0.27 0.02
FeO 25.38 30.04 31.06 24.09 25.31 12.26 18.84 16. 16 17.86
MnO 1.22 0.27 0.29 0.88 0.89 1.13 0.62 0.68 0.52
MgO 0.05 0.41 0.56 0 0 0.01 0.36 0.24 0.48
CaO 30.69 32.22 32.56 31.47 30.98 32.8 31.38 32.33 32.04
Si 3.0657 2.9467 2.8975 3.0134 3.0027 2.9974 2.9413 3.0066 2.8968
Ti 0 0.0124 0 0 0 0.0030 0.1344 0.0986 0.1913
Al 0.4144 0.0701 0.0428 0.5589 0.5385 1.3473 0.8336 0.9555 0.8082
Cr 0.0026 0 0.0118 0.0070 0 0.0167 0 0.0168 0.0013
Fed* 1.5392 1.9571 2.0138 1.4252 1.4597 0.6358 1.1160 0.9577 1.1319
Fe?* 0. 1804 0.1188 0.1318 0.2024 0.2520 0. 1681 0. 1461 0.1030 0. 0660
Mn 0.0837 0.0189 0.0203 0.0602 0.0610 0.0750 0.0421 0.0452 0.0353
Mg 0.0060 0.0505 0.0690 0 0 0.0012 0.0430 0.0281 0.0574
Ca 2.6641 2.8527 2.8815 2.7240 2.6843 2.7554 2.6932 2.7186 2.7532
Ura 0.13 0 0.57 0.35 0 0.84 0 0.87 0.07
And 78.68 93.81 92.31 71.58 73.05 31.79 57.24 49.62 58.31
Pyr 0.21 1.66 2.22 0 0 0.04 1.47 0.97 1.97
Spe 2.85 0.62 0.65 2.02 2.03 2.50 1.44 1.56 1.21
Gro 11.98 2.73 5.05 19.28 16.51 59.23 34.85 43.42 36.18
Alm 6.15 3.91 4.25 6.78 8.41 5.60 5.00 3.56 2.27

TE: Ua—4588A0 015 And—458RAR 015 Pyr—BE4RR 405 Spe—4f R 415 Cro— 404 A1 5 Alm—EREAIR A .
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Fig. 5
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Fig.6  Classification of clinopyroxenes from the Tuosibasitao

iron deposit

Wo—fE AT 5 En—iil KHEAT 5 Fs—RPIr gRMEAT

Wt BT E IR S 0 R R P R
A1 LU B RHIE , S S0 BT YR IR
ZRIIN IR EEES /RN AN Sl Y3 T S epie /R DE B
?E%ﬁ[[m'”'zl -22] .

2 FRITEEIOTEE R B AR A L TR T A B
FB e i DA 5y
Table 2 Electron microprobe analyses, ion proportions and end

members of the representative clinopyroxenes from the

Tuosibasitao iron deposit wy/ %
 TCREIRE AR S0 ML A £ KL ZK8004 et
= LSK42-1 1SK42-2 LSK42-3  ZK8004-9-1 ZK8004-10-2 LSK58-3
Si0,  53.59 53.12 52.4 53.54 48.87 53.65
TiO,  0.08 0.06 0 0.16 1.23 0.15
ALOs  0.45 0.55 0.73 0.41 4.6 0.37
Cr,0; 0 0 0.09 0.21 0.07 0.13
Fe,0; 0 4.72 1.81 0 0 0
FeO 7.4 7.48 8.59 7.86 17.32 6.19
MnO 0.3 0.51 0.48 0.45 0.99 0.08
MgO  14.37 14.37 13.98 14.8 13.19 15.66
Ca0  23.47 23.65 22.37 22.5 10.33 23.46
Na,0  0.27 0.38 0.29 0.39 1.46 0.13
K,0 0 0 0.02 0 0.63 0
Si 1.9926  1.9148  1.9536 1.9854 1.8835  1.9848
AI(IV) 0.0074  0.0016 0 0.0146 0.1165  0.0152
AI(VI) 0.0123 0 0 0.0034 0.0925  0.0009
Ti  0.0022  0.0016 0 0.0045 0.0357  0.0042
Cr 0 0 0.0027 0. 0062 0.0021  0.0038
Fe** 0.0152  0.1280  0.0508 0.0361 0.1345  0.0173
Fe?* 0.2146  0.2255  0.2678 0.2069 0.4176  0.1740
Mn  0.0095  0.0156  0.0152 0.0141 0.0323  0.0025
Mg 0.7965  0.7722  0.7770 0.8182 0.7578  0.8637
Ca 0.9350  0.9134  0.8936 0. 8940 0.4266  0.9299
Na 0.0195  0.0266  0.0210 0.0280 0.1091  0.0093
K 0 0 0.0010 0 0.0310 0
Wo  46.98 43.89 44.12 44.76 2.72  46.57
En  40.02 37.10 38.36 40.96 40.36  43.26
Fs  12.02 17.73 16.48 12.88 31.12 9.70
Ac  0.98 1.28 1.04 1.40 5.81 0.47

T Wo—fJK A1 5 En—Uk A1 Fs—HRMiAT; Ac—IHiEA .

3.4 gy finbi

10 R4 A W R EF i 45 2R (R 3) o &
A5 47 B 4k (FeO = 13.27% ~ 19.73% ) . & 48
(ALO, =19.34% ~22.81% ) K45 ( CaO = 19.34%
~22.81% ) #%fE (Si0, =35.99% ~37.65% ) J %k
(TiO, =0.07% ~0.38% ) ,
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Table 3 Electron microprobe analyses of epidote from the Tuosibasitao iron deposit wy/ %
. FOIUr e T AR A R A £l ZK8004
JCR
LSK40-2 LSK40-3 LSK404 LSK40-5 LSK42-1 LSK42-2 LSK42-3 LSK85-2 ZK8004-10-1 ZK8004-10-2
Si0, 37.22 37.12 37.14 36.85 37.55 35.99 37.39 36.64 37.65 36.24
TiO, 0.21 0.07 0.28 0.17 0 0.14 0.37 0.38 0.09 0.24
Al O, 21.76 21.81 21.19 21.78 22.31 21.76 20.6 22.61 22.81 19.34
FeO" 14.84 14.93 15.63 15.04 14.39 15.98 15.99 13.97 13.27 19.73
Fe, 05 2.23 2.24 2.34 2.26 2.16 2.4 2.4 2.1 1.99 2.96
MnO 0.09 0.17 0.18 0.46 0.16 0 0.21 0.08 0.45 0.6
MgO 0.08 0.04 0 0.16 0.17 0.1 0.19 0.34 0.48 0.3
CaO 22.28 21.62 21.61 21.76 21.79 21.06 22.19 21.64 21.37 20.23
Bt 96.48 95.76 96. 02 96.23 96.21 95.02 96.93 95.64 96.13 96. 69
\r L
3.5 WO b

10 RRERR I B FHREF AT 4 R L3R 4 WAk
B EE S FeO 546 TF 89. 47% ~93.51% ,TiO,
S 0.02% ~0.26% , Al O, 4 4 0.12% ~
0.93% ,MnO %475 0.01% ~0.43% ,MgO &8 W
0.02% ~0.22% , 5 3Ly 1 fih <2 A QR PR A
Fh G ) e 2= A (TiO, 2 0.07% ~ 0.4% |
ALO, % 0.04% ~0.8% ,MnO H 0.1% ~2.15%,
MgO H70.35% ~11.51% ) " ki H, TiO, AL O, Hh %
238, MnO 5 5 W] A, MgO D) 378 78 1% = — M 4 fiks
LRI IR G, W19 TiO, — AL, O, — MgO
i AT LA R B RE R T R A S R =2 Ta) A Ok
PR T R R SIS - R A
BRA A X 1 8 B i R RS A B
IR AT B RE SR e N K S S ARy o
MBI VE X N o 1 BEUE B, FE 5 T 24 4
W IR RES R B S8R R A R

(DAY R W Vi iy
1 Fen e Wik
xR B FE BB R ST XA S PERR A Y

4
4.

4 FRITEIOrAE R 0 REE R i TR TS R

WG B0 AT T e S e R, A
AP GRS AR A & SR A

Ft R 50 20 A3 AT A [T 4 o S B
HC 58 I, SR HL B 5 55 B IR B (ICP - MS)
T, SR > 10 x 10 e B MR LT 10% o
4.2 FitocEYHE

TR 5 B R B LT R & B RAL, SREE
{4 2.87 x107° ~11.48 x10°°,5 {FRESL IFs o0 E
Bt (& 9) R A Mt oo 2 AR & 42 1 A fil
[ LREEs/HREEs = 1.20 ~5.34;La,/Yby, =0.87 ~
6.32], Fii LRFAE LLBAE A%, 3 1A i B U S
(8Eu =0.69 ~0.81) , 554 5% (8Ce =0.77 ~0.87)
1 fh (LSK102 ) A5 v S5 72 B2 1Y) 1F i 5% (8Eu =
1.36) , 554 5 (8Ce =0.81) o 1 f#E 5 (KM
ZK8004 - 1) £ 5+ # A B I (8Eu = 1.06) , 55 4 5 &
(8Ce =0.83) , X H5I-EIGHAR S0 KM LT R R
fiIF(SREEs =0.73 x107° ~63.90 x 10 °;8Eu =1.71 ~
3.759 7% S (SREEs =10. 75 x 107 ~71. 10
x107°;6Eu=1.33 ~2. 96" ) —E X5,

Table 4  Electron microprobe analyses of magnetite from the Tuosibasitao iron deposit

FCIT ELIT B R e PR P S (9™ 4 34 w0/ %

R LSK75 -4 LSK78 -3 LSK79 -2 LSK80-2 LSK81 -1 LSK82 -1 LSK83-1 LSK83-3 LSK85-1 LSK85-3
Si0, 0.61 1.98 0.02 1.19 1.25 0.06 0.44 0.65 1.35 0.95
TiO, 0.02 0.08 0 0.26 0 0 0.23 0 0 0.04
Al, Oy 0.26 0.93 0.24 0.41 0.37 0.12 0.46 0 0.24 0.28
FeO" 90.89 89.47 92.92 91.94 91.36 92.57 91.66 93.51 90.36 92.04
MnO 0.43 0.28 0 0 0.34 0.01 0.39 0.29 0.15 0.12
MgO 0.04 0.22 0.07 0.1 0 0 0.08 0.17 0.02 0
CaO 0.05 0.21 0.16 - 0.09 0.1 0 0.34 0.27 0.14
Na, O 0 0 0 0.28 0 0 0 0 0 0
K,0 0 0 0 0.14 0 0 0 0 0 0
BT 92.29 93.16 93.41 94.32 93.41 92.87 93.26 94.96 92.39 93.56
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Tuosibasitao iron deposit
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Table 5

Trace elements and REEs compositions of magnetite

from the Tuosibasitao iron deposit

wy/(pg - g™")
B FCWTEWTET HHEMT A 456l ZK8004 773k
o LSK100  LSKI01  LSKI02  ZK8004 -1 LSK82
La 0.73 0.53 0.27 1.31 1.73
Ce 1.3 0.86 0.57 2.17 3.47
Pr 0.21 0.12 0.1 0.26 0.5
Nd 0.85 0.54 0.52 1.07 2.25
Sm 0.19 0.14 0.23 0.23 0.6
Eu 0.05 0.04 0.14 0.09 0.18
Gd 0.26 0.19 0.42 0.29 0.76
Th 0.04 0.03 0.07 0.04 0.12
Dy 0.27 0.17 0.44 0.25 0.74
Ho 0.05 0.03 0.09 0.05 0.16
Er 0.15 0.1 0.24 0.15 0.45
Tm 0.02 0.02 0.03 0.02 0.06
Yb 0.16 0.09 0.21 0.14 0.39
Lu 0.03 0.01 0.03 0.02 0.07
Y 1.43 0.92 2.28 1.43 3.93
SREEs  4.31 2.87 3.36 6.09 11.48
LREEs  3.33 2.23 1.83 5.13 8.73
HREEs  0.98 0.64 1.53 0.96 2.75
L‘:;?Z 3.40 3.48 1.20 5.34 3.17
Loy 3.08 3.98 0.87 6.32 3.00
Yb,
SEu 0.69 0.75 1.36 1.06 0.81
5Ce 0.77 0.77 0.81 0.83 0.87
Sc 6.62 2.31 5.1 2.42 9.76
Rb 4.53 0.59 3.09 0.86 4.7
Sr 28.9 20.9 14.6 32.6 14.2
Ba 8.69 7.44 17.3 3.76 23.5
Cr 613 810 258 891 286
Co 23.9 112 3.62 88.4 26. 1
Ni 326 701 8.0l 351 412
% 13.64 6.26 2.21 3.97 15.79
v 246 162 125 435 119
Cu 166 269 78.6 368 1877
Pb 5.22 3.8 2.58 2.27 6.44
Zn 132 158 38 95.8 113
Hf 0.28 0.13 0.19 0.15 0.37
Ga 5.88 4.76 7.34 6.14 9.57
Ge 2.69 2.99 3.02 2.53 2.45
Nb 1.58 1.17 0.76 1.28 0.86
Ta 0.49 0.49 0.39 0.44 0.09
Th 0.17 0.08 0.15 0.13 0.21
U 0.36 0.24 0.92 0.64 0.53
cd 0.17 0.06 0.04 0.4 0.22
In 0.04 0.06 0.03 0.07 0.18
Tl 0.14 0.05 0.04 0.03 0.02
As 14 11.2 8.72 40.1 17.1
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Fig. 9  Chondrite-normalized REEs patterns of magnetite from

the Tuosibasitao iron deposit™>*!
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Mineralogical Characteristics of Skarn in Tuosibasitao Iron-Copper-Gold
Deposits of the Northern Margin of Junggar, Xinjiang, and Their
Geological Significance

LU Shu-jun'?, YANG Fu-quan®* , CHAI Feng-mei*, ZHANG Zhi-xin’ , LI Qiang’
(1.407 Team of Bureau of Geology and Mineral Exploration and Development of Hunan Province,
Huaihua 418000, China;
2. Faculty of Earth Resources, China University of Geosciences ( Beijing) , Beijing 100083, China;
3. Key Laboratory of Metallogeny and Mineral Assessment, Ministry of Land and Resources;
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
4. Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian
Orogenic Belt, College of Geology and Mining Engineering, Xinjiang University, Urumqgi 830049, China;
5. Xinjiang Research Center for Mineral Resources, Xinjiang Institute of Ecology and Geography,
Chinese Academy of Sciences, Urumqgi 830011, China)

Abstract; The Tuosibasitao Fe-Cu-Au mineral deposit mainly occurs in the contact zone between the diorite
porphyrite and basaltic volcanic rock of Middle Devonian Beitashan Formation in the forms of massives,
heterogeneous gobbets, veinlets, breccia and veinlet-disseminated. The ore bodies in the ore deposit occur as
stratoids or lenses, surrounded by skarn. The major and trace elements in magnetite, and chemical components in
garnet, chinopyoxene and epidote from Tuosibasitao deposit were studied by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) and Electron microprobe analyse. The results demonstrate that the end member of garnet is
mainly grossularite and andradite. The composition of pyroxene was mainly diopside, with a small amount of augite.
The epidote was enriched in Fe and Ca. The composition of these skarn minerals suggest that skarn in Tuosibasitao
ore deposit is calcic skarn. In combination with the geological characteristics, it is possible that the skarns are
formed by hydrothermal interaction with metamorphic volcanic, and the formation of magnetite is related to the
retrogressive metamorphism of the skarn. Copper and gold mineralization occurred during the quartz-sulphide-
carbonate period.

Key words: Tuosibasitao; the northern margin of Junggar; iron-copper-gold deposit; skarn; magnetite; electron

microprobe analysis
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