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Geological sketch map of the Weiya ore deposit ( modified from 1 :200,000 regional geological surveying report)
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Table 1  Orebody characteristics of the Weiya deposit
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Fig.2 Photographs of orebodies and ores in the Weiya deposit
Photographs A ~ F are from open pit of the orebody @, the dark gray part is injection orebody/ ore and the brown part is disse minated orebody/ ore , the ar-
rows show the positions of the next pictures . A —Injection ore vein/ network vein in disse minated orebody ; B—Breccia of disse minated ore ce mented by injec-
tion ore ; C—Injection ore penetrating disse minated ore in vein/ tongue form ; D—Injection ore ( massive ore) ; E —Disse minated ore ; F—micro-structure of
disse minated ore ( Mt — magnetite , Pl —plagioclase , Hb —hornblende , Bi —biotite , Px —pyroxene) ; G —signifies stratoid ore from the orebody @), with the
dark gray banding being high-grade il menite layer and the light gray banding being il menite- bearing gabbro-anorthosite ; H —denotes peg matitic ore from the
orebody @, with plagioclase ( Pl) , pyroxene ( Px) and ilmenite (1I) all assuming peg matitic form
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Table 2 EPMA composition of oxide minerals
from the Weiya deposit (uy/ %)

A7 N3

W2728-5 W2728-5
TiO, 2.01 1.55 53.00 51.93
TFe O 91 .27 92.76 46 .11 46 .05
CoO 0.10 0.15 0.02 0.06
NiO 0.02 0.00 0.02 0.00
Cr, O3 0.07 0.07 0.01 0.02
V, Os 1.25 1.27 0.29 0.33
MnO 0.08 0.07 1.03 0.92
CuO 0.00 0.00 0.00 0.00
psyil 94 .80 95 .87 100 .48 99 .31

H:TFeO N Fe,0; 55 FeO AR FeO BRI .

*3 RBIHKTATHEFRKY)
BFREDTER (wf %)
EP MA composition of sulfide minerals
from the Weiya deposit (uy/ %)

Table 3

WCERAT BT T3

W2728-14 W2728-14 W2728-14

W2728-5

N 53.56 34 .94 38.73 39.15 39.08 39.48 39.30
As 0.38 0.23 0.50 0.55 0.54 0.53 0.46
Fe 46 .23 30.20 61 .22 59.36 59.09 59.55 59.69
Co 0.01 0.04 0.10 0.17 0.18 0.21 0.21
Ni 0.00 0.00 0.20 016 0.0 0.6 O0.11
Cu 0.00 33.30 0.00 0.00 0.00 0.08 0.02
Ag 0.00 0.03 0.00 0.00 0.00 0.02 0.04
Au 0.10 0.12 0.07 0.0 0.14 0.00 0.16
syl 100 .28 98 .86  100.82 99.41 99.13 100.03 99.99
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Table 4 REE and trace elements composition of ore minerals from the Weiya deposit ( wy/ 10~ 6)

N3 /AZSIN WEBE SERAT
AR U Yok AR U Yok BHER (TN
W2728-1 W2729-11 W2728-2 W2728-5 W2729-11 W2728-2 W2728-5 W2728-14 W2729-10
(RIS
La 4.162 0.680 3.715 0.604 0.998 11 .634 0.497 0.773 3.788
Ce 10.910 1.425 9.646 1.341 2.285 31 .282 1.162 1.645 8.618
Pr 1.512 0.175 1.369 0.181 0.300 4.466 0.150 0.195 1.048
Nd 7.392 0.731 6.648 0.838 1.353 21 .746 0.692 0.794 4.187
Sm 1.723 0.245 1.612 0.255 0.330 4.905 0.173 0.162 0.873
Eu 0.714 0.090 0.656 0.095 0.163 2.146 0.076 0.074 0.377
Gd 1.619 0.167 1.442 0.195 0.347 4.706 0.161 0.156 0.865
Th 0.210 0.026 0.198 0.029 0.052 0.660 0.026 0.023 0.139
Dy 1.029 0.150 0.966 0.164 0.316 3.233 0.135 0.108 0.803
Ho 0.195 0.032 0.183 0.036 0.063 0.605 0.029 0.024 0.179
Er 0.516 0.123 0.509 0.123 0.185 1.519 0.079 0.057 0.550
Tm 0.064 0.027 0.065 0.026 0.027 0.169 0.010 0.008 0.082
Yb 0.552 0.371 0.526 0.329 0.194 0.972 0.088 0.053 0.572
Lu 0.097 0.085 0.099 0.076 0.028 0.133 0.013 0.007 0.087
Y 5.034 0.823 4.633 0.877 1.661 15.665 0.706 0.581 4.719
TR

Li 0.163 0.255 1.094 0.425 0.756 2.392 0.675 0.695 0.385
Be 0.014 0.013 0.013 0.015 0.035 0.068 0.018 0.018 0.081
Nb 188 .575 197 .411 201 .425 213.074 3.419 12.953 2.538 0.386 0.764
Ta 23 .556 21 .473 26.270 23.659 0.445 1.767 0.530 0.234 0.137
Zr 512.801 573 .565 480 .775 416 .906 33 .496 43 .502 22 .450 5.264 94 .596
Hf 10.530 11.058 10.011 9.507 1.076 1.257 0.866 0.120 1.701
Th 0.369 0.178 0.282 0.084 0.227 0.865 0.077 0.069 1.110
U 0.131 0.087 0.367 0.046 0.224 0.457 0.044 0.061 0.454
Rb 0.692 0.368 0.817 0.459 0.773 2.016 0.323 0.332 0.485
Sr 8.192 7.502 12.230 8.297 13.319 36 .902 6.334 6.543 14.394
Ba 13.914 10.907 19.150 12.679 28 .338 42 .956 10.517 6.570 15.393
Cs 0.034 0.030 0.124 0.051 0.062 0.232 0.037 0.117 0.052
Tl 0.012 0.008 0.014 0.007 0.018 0.021 0.008 0.043 0.357
Ga 2.693 2.537 2.698 2 .831 73 .883 63 .419 68 .219 4.899 1.194
Pb 2.297 4.550 2.544 2.147 5.464 5.177 2 .469 6.574 30.233
Bi 0.018 0.034 0.016 0.015 0.053 0.024 0.016 0.420 6.277
Sb 0.430 0.252 0.332 0.217 0.374 0.258 0.269 0.116 4.745
Cd 0.082 0.102 0.116 0.095 0.151 0.126 0.191 0.082 0.143
4 4 .831 5.304 4.722 2.425 0.259 0.483 0.159 0.769 0.376
Sn 2.086 2.499 3.343 2.160 2.975 3.220 5.046 0.334 0.217
Mo 1.439 1.410 1.471 0.749 2.833 2.129 1.700 4.556 2.929

HAERBH N E R Tio,/ FeO /- T-HEA 1 .01 ~ N Cug o6 Feq 99(Si 095 Asgo1)2 -
1.03, 5 MnO .V, 0. WEBRRA & As B I = Co \Ni FIT Au,
BRI As BUR(0 .38 %) JBEWALEL S ELEE W T 3N Feg s6-0.01 (o901 005 ASo-0.01) -
i AR T # A R (AT P IREF IR B 3 Lusk 535 3 Fe(JL P E M ED) > 47 2 %lRETE
(0.1 %) 3, 8R4 M5 7 XU Feg oo (S 00, BRI A/NTTHESE A" ( Lusk ,1993) J& WA PR i 3%
Asy 1) o IR AR . BT Fe JEL T TN 46 11 % ~ 47 .56 % H 1 1
I RS E B As(0.2% ~0.3%) ,Fe  FEMKRT 47 2 % JEE T ML 2kn .
A cu M ERmBBAL EAAE co NiLHHHE IS T ZH R AT W L os & B R 3,286 x
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Fig.3 Chondrite- normalized REE patterns of ore
minerals from the Weiya deposit

Sample number as for Table 4
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Table 5 Chemical composition of rocks from the Weiya deposit

TR TR ik ERE FAsES
@TH R HL (GERRANSIE (RSN @THEME @S AR
w2729-1 w3827-2 w3827-3 w3827-5 w2728-9 w2728-11 w2728-16 w2728-12
we/ 1072
SiO, 36 .80 48 .04 43 .95 35.26 63.12 65 .85 62 .22 69 .73
TiO, 5.17 2.50 4.23 4 .45 0.78 0.57 0.97 0.28
Al, Oy 10.80 16 .39 14 .28 2.97 16 .18 16.12 15 .49 14 .58
Fe, O 11 .36 4 .45 5.81 10.19 4.12 2.25 3.58 0.53
Fe O 16 .98 6.95 9.04 21 .60 2.59 2.15 3.94 1.25
MnO 0.21 0.16 0.19 0.37 0.09 0.06 0.17 0.03
MgO 10.20 4 .61 5.85 13 .81 0.77 0.66 0.97 1.18
CaO 4.59 9.13 9 .49 6 .54 2.07 2.17 2.58 1.87
Na, O 2.14 4.04 3.20 0.74 4.56 5.22 4.53 2.75
K, O 0.51 0.96 0.65 0.35 5.59 4.50 5.04 6.62
P, Oy 0.31 2.02 2.02 2.90 0.15 0.12 0.37 0.06
CO, 0 .41 0.15 0.15 0.14 0.33 0.57 0.36 0.28
H,0" 0.39 0.57 0.68 0.97 0.32 0.27 0.48 0.43
H, 0" 0.12 0.17 0.12
Loss 0.12 0.06 -1.14
PRyl 99 .87 100 .21 99 .77 99 .27 100 .67 100 .51 100.70 99 .59
wp/10°°
\% 793 .5 136 .0 266 .0 428 .0
La 13.36 27 .26 37 .56 38 .88 34 .18
Ce 31 .06 61 .59 72 .37 88 .75 63 .53
Pr 4 .01 6 .81 8.23 11 .01 6 .58
Nd 17 .55 27 .04 30.66 44 .68 23 .57
Sm 3.90 5.62 6 .21 9.14 4.80
Eu 2.33 4.99 4.24 6.59 0.93
Gd 4 .45 5.86 6.14 9.73 4.93
Tb 0.59 0.88 0.93 1.37 0 .81
Dy 3.31 4.98 5.33 7.97 4.93
Ho 0.63 1.00 1.12 1.55 1.03
Er 1 .85 2.92 3.38 4.57 3.20
Tm 0.25 0.43 0.47 0.64 0.48
Ybh 1.58 2.73 3.29 4.12 3.16
Lu 0.23 0 .41 0.48 0.61 0.47
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Fig.4 Chondrite- normalized REE patterns of
rocks from the Weiya deposit

Sample number as for Table 5
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P BBZRYEAE 1991) VHEAT B KA AR A T
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1981) TIHHEIEE LN 1 297 C ) BHE AT IR 45 iR &
A1 009 ~ 1 189 C; X PN IEA A R &5 b il 0
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IY(ER 3) VPR ILP 0 AT A0 5 0 e I S5 -
WL R X 552 ~ 571 °C BN G Bk Xt
449 ~ 473 C .
5.2.2 JEH

HARE A R A 10 o) v 545 R W R FR s B
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k m( 4% i W55 ,2000) .
5.2.3 FAIRE

AR b3 Bl 1l (FH 4 i A e 1) R A il
AR R B 24 (198 4) $& H 1A 40t 155 11 5
J7id VST U I SR FE 1g 7 0,) 23N B
WS -5 .62~ - 7.43 EKAEHK-4.07~-5.37,
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(1) S AN/ BRI J7 B AR 2 1
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Weiya vanadium bearing titanomagnetite deposit in Xinjiang :
A polygenetic magmatic differentiation magmatic injection
magmatic hydrothermal deposit

WANG Yuwwang' *, WANG Jing bin' >, WANG Li-juan' *, QIN Quan-xin’,
PENG Xiao- ming3 and HUI Wei dong3
(1 Beijing Institute of Geology for Mineral Resources, Beijing 100012, China; 2 Key Laboratory of Mineral Resources Research,
Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100101 , China; 3 No.704 Geological Party,
Xinjiang Bureau of Geology and Exploration for Nonferrous Metals, Hami 839000, Xinjiang, China)

Abstract

Host rocks of the Weiya V- Ti- magnetite deposit in Xinjiang are characterized by a set of Early Permian al-
kali- rich rock series called Weiya superunit, and the direct ore-bearing rock is alkali gabbro. There are two ore
types in the deposit, namely disse minated ore and massive ore . The disse minated ore may contain medium- to
fine- grained homogeneous disse minated ore , stratoid ore and peg matitic ore . REE patterns of ore minerals form
different ore types show good consistency , suggesting that they are congenetic products . The peg matitic ore type
is obviously enriched with sulfide minerals, and has high contents of Be, Sb, Bi, Th, U, and Tl. Three ore-
forming stages are recognized, i.e., the magmatic crystallization- differentiation stage , forming stratoid, dis-
se minated and massive orebodies or ores; the magmatic injection stage , forming injected massive orebodies or
ores; and the magmatic hydrothermal stage, forming pegmatitic ores. Diagenetic te mperature , pressure and
oxygen fugacity of ore-bearing gabbros are 1 296 ~1 009 'C, 296 MPa, and 10™ > ~10"7* Pa respectively,

1933~ 10777 Pa respective-

and ore-forming te mperature and sulfur fugacity of sulfides are 571 ~ 449 C and 10~
ly . The Weiya deposit is a magmatic deposit related to alkali ultra mafic- mafic complex . The ore-forming process
is predominantly magmatic crystallization- differentiation and injection, with partial magmatic hydrothermal ac-
tivity occurring at the late stage . Hence , this deposit is a polygenetic mag matic differentiation- mag matic injec-
tion- mag matic hydrothermal deposit .

Key words : geology , alkali gabbro, V- Ti- magnetite deposit, magmatic differentiation, magmatic injection,

mag matic hydrothermal fluid, Weiya



