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Abstract The ~260Ma Taihe layered intrusion is one of the mafic-ultramafic intrusions host giant magmatic Fe-Ti oxide ore deposit
in the central Emeishan Large Igneous Province. It outcrops ~3km long and ~2km wide and has a thickness of ~1.2km. According
to mineral assemblages and petrography textures the intrusion can be divided into three lithologic zones: Lower Zone ( LZ) Middle
Zone ( MZ) and Upper Zone ( UZ). The LZ comprises ( olivine) gabbros and thick massive Fe-Ti oxide ores. The MZ consists of six
cyclic units  which are comprised of ( apatite) magnetite clinopyroxenites and ( apatite) gabbros from the base to the top. The UZ is
comprised of Fe-Ti oxide-poor apatite gabbros. The apatite magnetite clinopyroxenites of the Tathe MZ contain 5% ~ 12% apatite
20% ~35% Fe-Ii oxides and 50% ~60% silicates which occur as cumulus phases together with apatite. The magnetite compositions
of the apatite magnetite clinopyroxenites are characterized by high TiO, FeO MnO and MgO contents and its variations are similar to
those of the Panzhihua intrusion. Meanwhile the ilmenite compositions display the negative correlations between FeO and TiO, and
MgO respectively. The FeO of ilmenite is positively correlated to Fe,0; and MnO respectively. These features suggest that magnetite
and ilmenite crystallized from the Fe-Ti-Pich silicate magma rather than immiscible nelsonitic melts. It thus can be concluded that the
origin of apatite magnetite clinopyroxenites is resulted from crystal fractionation associated with gravitational sorting and setting. In the
LZ magnetite inclusions in olivine contain relatively high Cr,0;(0.07% ~ 0.21%)  whereas the Cr,0,(0.00% ~ 0.03%) of
magnetite inclusions in olivine from the MZ abruptly decreased. The Cr,O; contents of magnetite inclusions in olivine are positively
correlated with An content of plagioclase and Cr content of clinopyroxene. It confirms the replenished parental magmas formed the MZ
rocks are different from the relatively primitive parental magmas formed the LZ rocks and ores. The MZ Fe-Ti-P—ich magma may be
produced by the Fe-Ti enriched magma from a deep-seated magma chamber mixing with the extensively evolved P-rich magma in a
middle level magma chamber. The relatively low Ti + V contents of magnetite of the UZ and the top of MZ suggest the compositions of
these magnetites may be modified by magmatic hydrothermal resulted from late stage of magma differentiation.
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Fig. 1 Distribution map of mafic-ultramafic layered intrusions in the Pan—Xi region SW China ( after Song et al. 2013)
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1 (wt%)

Table 1  Analyses of magnetite from the Taihe intrusion ( wt% )

ST11-58 ST11-56 ST11-51 ST1148 ST11-06
('m) 81 113 173 216 323
VI
S8Mid  58Mi2  56-Mid  S6-Mi2  S51Mid 51Mi2 48 6-Mid 6-M12 6-M13
Ti0, 0.17 0.10 0.38 0.28 0.16 0.20 0.14 0.66 0.88 0. 61
AL 0, 0.39 0.09 0.02 0.38 0.37 1.90 0.31 0.75 0.82 0.36
Cr,0, 0.01 0.02 0.03 0.01 0.03 0.01 0.03 0.00 0.02 0.03
V,0, 0.97 1.02 1.03 0.99 1.25 0.99 0.75 0.61 0.68 0.65
Fe, 0, 66. 86 66.43 67.79 65.96 67.43 65.92 66. 88 65.35 65.67 66.29
FeO 31.09 30. 63 31.67 30.78 31.49 31.84 30.92 30. 96 31.22 31.45
NiO 0.03 0.01 0. 00 0.01 0. 00 0. 00 0.01 0.03 0.05 0. 00
MnO 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.06 0.10 0.02
MgO 0.01 0.00 0.02 0.07 0.00 0. 00 0.01 1.80 0.38 0.02
Total 99.52 98.30 100. 94 98.47 100. 72 100. 85 99. 04 100. 22 99. 82 99. 42
Tit* 0. 00 0.00 0.01 0.01 0.00 0.01 0. 00 0.02 0.03 0.02
AR+ 0.02 0. 00 0. 00 0.02 0.02 0.08 0.01 0.28 0. 04 0.02
it 0. 00 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0.00 0. 00 0. 00
v+ 0.03 0.03 0.03 0.03 0.04 0.03 0.02 0.02 0.02 0.02
Fed* 1.94 1.96 1.94 1.94 1.94 1.87 1.95 1. 66 1. 89 1.93
Fe?* 1.00 1.00 1.01 1.00 1.00 1.01 1.00 0.92 1.00 1.02
NiZ* 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Mn2* 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
Mg?* 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.10 0.02 0. 00
Total 3.00 3..00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
ST11-09 ST1143 ST1148 ST1127 ST1128
('m) 381 443 517 653 665
v v v il I

9M4  9-Mi2 OMt3 13-Mid 13-Mi2 13-Mt3 18-Mid 18-Mi2 18-Mt3 27-Mid 27-Mt2 28-Mid 28-Mt2

TiO, 11.24 11. 06 10. 84 12.01 12.99 6.31 11.91 10. 64 11.89 10. 80 10. 00 9.88 15. 14
Al 04 5.32 2.82 3.79 1.44 2.63 1.03 3.01 3.39 3.59 0.97 1.52 1.35 3.62
Cr, 0, 0.02 0.02 0.24 0.02 0.00 0.02 0.01 0.02 0.02 0.02 0. 00 0.02 0.07
V,0; 0.77 0. 40 0.72 0. 00 0.31 0.28 0.23 0.14 0.58 0.67 0.34 0.75 0.90
Fe, 0, 40. 84 43.57 43.45 43.96 40. 10 53.70 42.99 44.70 42.06 46. 37 46.76 47.29 34.10
FeO 38.51 39.27 38.39 40.42 41.72 38. 86 38.77 38.65 39.91 37.85 37.59 38. 81 42.17
NiO 0. 00 0.01 0. 00 0.01 0. 00 0. 00 0.00 0. 00 0. 00 0.02 0.03 0. 00 0.00
MnO 0.53 0.53 0.51 0.52 0. 60 0.32 0.45 0. 40 0.45 0.22 0.23 0.43 0.82
MgO 2.05 1.05 1.83 0.57 0.36 0.11 1.36 1. 49 1.55 1.79 1.34 0. 64 1.46
Total 99. 28 98.73 99.77 98.94 98.70  100.63  98.74 99.44  100.03  98.72 97. 81 99.17 98.29

Ti** 0.31 0.31 0.30 0.34 0.37 0.18 0.34 0.30 0.33 0.31 0.29 0.28 0.43
APY 0.23 0.13 0.16 0. 06 0.12 0. 05 0.13 0.15 0.16 0. 04 0.07 0. 06 0.16
crt 0. 00 0.00 0.01 0.00 0.00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0.00 0.00
Vit 0.02 0.01 0.02 0.00 0.01 0.01 0.01 0. 00 0. 02 0.02 0.01 0.02 0.03
Fe®* 1.13 1.24 1.21 1.26 1. 14 1.52 1.21 1.25 1.17 1.32 1.35 1.35 0.96
Fe?* 1.18 1.24 1.18 1.28 1.32 1.23 1.22 1.20 1.23 1.20 1.20 1.23 1.32
NiZ* 0. 00 0.00 0. 00 0.00 0.00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0.00 0.00
Mn?* 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03
Mg?* 0.11 0. 06 0.10 0.03 0.02 0.01 0. 08 0.08 0.09 0.10 0.08 0. 04 0. 08
Total 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
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Continued Table 1

ST1139 ST1140 ST1142 ST11-46
(m) 756 765 804 871

39-Mi4  39-Mt2  39-Mt3  40-Mtd  40-Mi2  40-Mit3  42-Mid  42-Mi2  42-Mt3  46-Mid  46-Mi2 46-Mt3

TiO, 11.93 13.58 12. 82 5.91 8.90 7.98 5.47 5.38 3.69 8.75 10. 76 2.24
Al, 04 0.07 0. 83 1. 00 1.78 2.53 2.78 2.49 0. 81 1. 85 0.73 2.49 0. 64
Cr, 04 0.03 0.01 0.04 0.02 0.04 0.04 0.09 0.08 0.04 0.29 0.35 0.43
V,04 0. 46 0. 89 1. 05 0.95 0.92 0.96 1. 06 1.19 1.07 0.50 0.89 1.12
Fe, 0, 45.33 40. 99 42. 38 55. 61 49.27 49.93 54.90 56.77 60. 20 49. 95 44. 94 62. 65
FeO 41.78 43.59 43.05 35.90 39. 40 38.35 35.41 35. 06 33.55 38.12 39.53 33.13
NiO 0. 00 0.03 0.00 0.07 0. 06 0.04 0.03 0.08 0.07 0.03 0.01 0.02
MnO 0.27 0.29 0.30 0.13 0.22 0.21 0.12 0.19 0. 08 0.24 0.39 0.08
MgO 0. 05 0. 00 0.02 0.71 0.41 0.38 0.72 0. 60 1.05 0.40 1.12 0.10
Total 99.92 100. 23 100. 65 101. 08 101.75 100. 68 100. 29 100. 14 101. 60 99. 01 100. 47 100. 40
Ti*+ 0.34 0.39 0. 36 0.17 0.25 0.22 0.15 0.15 0.10 0.25 0. 30 0. 06
AP+ 0. 00 0.04 0.04 0.08 0.11 0.12 0.11 0.04 0.08 0.03 0.11 0.03
Cr3* 0. 00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.01 0.01 0.01
v+ 0.01 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.02 0.03 0.03
Fe’+ 1.30 1. 16 1.20 1. 56 1.37 1. 40 1.55 1.62 1. 68 1.44 1.25 1. 80
Fe?* 1.33 1.38 1.35 1.12 1.22 1.19 1. 11 1. 11 1. 04 1.22 1.23 1. 06
Ni* 0.00 0. 00 0.00 0.00 0.00 0.00 0. 00 0. 00 0.00 0.00 0.00 0. 00
Mn?* 0.01 0.01 0.01 0. 00 0.01 0.01 0. 00 0.01 0. 00 0.01 0.01 0. 00
Mg2 * 0. 00 0. 00 0. 00 0. 04 0.02 0.02 0.04 0.03 0. 06 0.02 0. 06 0.01
Total 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
( 3e). ( ) 30% ~50% .
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Fig.2  Simplified geological map of the Taihe intrusion SW China
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2 (wt%)
Table 2 Analyses of ilmenite from the Taihe intrusion ( wt% )
ST11-58 ST11-56 ST11-51 ST11-48 ST11-06
('m) 81 113 173 216 323
VI

58-dIm- 58dlm2  56-dlmd 56dIm2  51dIlmd 51dlm2  48dlm-d 484Im=2 6-dlm- 6dlm2 6dlm-3

TiO, 48.93 48. 63 48.53 50. 04 49. 35 49. 89 49. 41 49.34 50. 07 51. 19 50. 29

Al, O5 0.03 0.03 0.04 0.03 0.01 0.04 0.02 0.02 0. 01 0.05 0.04

Cr, 0,4 0.00 0. 00 0. 00 0.01 0.00 0. 00 0. 04 0.03 0.00 0.02 0.01

Fe, 05 5.84 6.02 7.40 5.90 5.30 4.23 4.91 5.47 3.06 2.24 3.74

FeO 42.05 41. 80 41.37 42.70 42.39 42. 86 42.79 42.52 41.42 43.28 40. 29

NiO 0.01 0. 00 0.00 0.03 0. 00 0. 00 0. 01 0. 00 0.02 0. 00 0. 00

MnO 1.92 1.90 2.25 2.25 1.99 1.96 1.61 1.82 2.11 2.43 2.12

MgO 0.02 0.02 0.01 0.02 0.00 0.03 0.02 0.02 0. 82 0.18 1.57
Total 98.79 98. 39 99. 60 100. 96 99. 05 99. 02 98. 82 99.22 97.52 99. 38 98. 04

Tj** 0.97 0.97 0.96 0.97 0.97 0.98 0.98 0.97 0.98 0.99 0.98

AP 0.00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

el 0.00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00

Fe* 0. 06 0. 06 0.07 0. 06 0.05 0.04 0.05 0.05 0.03 0.02 0.04

Fe?* 0.93 0.93 0.91 0.92 0.93 0.93 0.94 0.93 0.91 0.93 0. 87

Ni2* 0.00 0. 00 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 0.05 0. 04 0. 04 0. 04 0.04 0.05 0. 05 0. 05

Mg** 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0.00 0. 00 0.03 0.01 0. 06

Total 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

ST11-09 ST1143 ST1148 ST1127 ST11-28
(m) 381 443 517 653 665
\4 v v 11 1T
9dlm4d  9dIm2 9dIm3 13dlmd 13dIm=2 13dIm3 18dIlmd 18dIm=2 18dIm3 27dlmd 27dIlm2 28dIm-d 28dIm=2

TiO, 52.76 50.76 51.21 50. 74 50. 50 51.07 52.22 51.72 52. 14 53.18 52.87 51.30 50.33
Al, Oy 0.02 0.04 0.07 0. 00 0.02 0. 00 0. 00 0.00 0.01 0. 00 0.00 0.03 0.02
Cr, 05 0.01 0.00 0.05 0.00 0.00 0. 00 0.01 0. 00 0. 00 0. 00 0.02 0.02 0. 00
Fe, 05 1.53 4.59 3. 11 3.00 4.96 4.05 3.08 4.39 2.97 1.95 2.01 4.63 4.12
FeO 39.01 37.38 38.43 40. 82 38.97 39.74 38.51 37.47 39.21 37.69 38.36 39.65 40.17
NiO 0. 00 0. 00 0. 00 0.01 0.01 0. 00 0.02 0. 00 0.01 0. 00 0.01 0.00 0. 00
MnO 1. 06 1. 00 0.95 1. 66 0.98 1.09 1. 16 1.09 1.21 0. 81 0.91 0.91 1.09
MgO 4.11 4.05 3.72 1.75 3.05 2.84 4. 06 4.43 3.60 5.20 4.61 3. 11 2.24
Total 98. 50 97. 82 97.55 97.98 98. 48 98. 80 99. 06 99. 09 99. 15 98. 83 98.79 99.65 97.97
Ti** 0.99 0.98 0.98 0.99 0.98 0.98 0.99 0.98 0.99 0.99 0.99 0.98 0.98
AP+ 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00
el 0.00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00
Fe’* 0.01 0.04 0.03 0.03 0.05 0.04 0.03 0.04 0.03 0.02 0.02 0.04 0.04
Fe?* 0. 82 0. 80 0. 82 0. 88 0. 84 0. 85 0. 81 0.79 0.82 0.78 0. 80 0. 84 0. 87
Ni2* 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00
Mn?* 0.02 0.02 0.02 0.04 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02
Mg * 0.15 0.16 0. 14 0.07 0.12 0.11 0.15 0.17 0.14 0.19 0.17 0.12 0.09

Total 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
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Continued Table 2

ST1139 ST1140 ST1142 ST1146
(m) 756 765 804 871

39dlm+4 394Im2 39dIm3 39dIm4 40dlmd 40dIm2 40dIm3 42dImd 424Im2 42dIm3 46dIm-d  46-dIm2 46-dIm-3

TiO, 50.80  49.57 52.50  51.93 51.77 51.33 51.43 50. 56 50.06  51.21 51.00  51.35 50.88
Al, 05 0. 00 0. 04 0.05 0.04 0.00 0.02 0.03 0.07 0.03 0.03 0. 04 0.15 0. 04
Cr, 05 0.01 0. 00 0. 05 0. 00 0. 00 0. 00 0.01 0.01 0. 00 0.01 0.03 0.10 0.03
Fe, 05 3.67 6. 36 4.00 3.26 2.55 3.41 3.61 5.01 5.12 4.31 4.41 3.98 4.35

FeO 43.43 41.74 42.48 44.24 44.92 43.35 44. 44 39.17 40.99 40. 15 42.80 40.34  40.50

NiO 0.02 0. 00 0. 00 0.02 0.02 0.01 0. 00 0.03 0.03 0. 00 0. 00 0.03 0.01

MnO 1.05 1.07 0.94 1.03 1.12 0.92 1.15 1.06 1.17 0. 86 1.57 0.93 1.10

MgO 0.67 0.99 2.12 0.79 0.29 1.05 0.38 2.91 1.58 2.82 0. 84 2.72 2.32
Total 99. 66 99. 77 102.14 101.31 100.67 100.11 101.05  98.82 98.98 99.39  100.69 99.61  99.21
Ti** 0.98 0.97 0.98 0.98 0.99 0.98 0.98 0.98 0.97 0.98 0.98 0.98 0.98
ARt 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00
crt 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00
Fe?* 0.04 0. 06 0.04 0.03 0.02 0.03 0.03 0. 05 0. 05 0.04 0.04 0. 04 0.04
Fe?* 0.93 0.91 0. 88 0.93 0.95 0.92 0.94 0. 84 0. 89 0. 85 0.91 0. 85 0.87
Ni?* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn?* 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0. 02 0.03 0.02 0.03 0.02 0.02
Mg?* 0.03 0.04 0. 08 0.03 0.01 0.04 0.01 0.11 0.06 0.11 0.03 0.10 0. 09
Total 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00

3 (wt%)
Table 3 Analyses of magnetite inclusions in olivine from the Taihe intrusion ( wt%)
ST11-08 ST1143 ST1145 ST1148 ST1128 ST11-42 ST11-46
(m) 363 443 471 517 665 804 871

v VI VI VI I

8-Mt— 8-Mt— 8-Mt— 13-Mt— 13-Mt— 15-Mt— 15-Mt— 18-Mt— 18-Mt— 28-Mt— 28-Mt— 28-Mt— 42-Mt— 42-Mt- 46-Mt— 46-Mt— 46-Mt—
o4 012 o013 04 02 o044 O-2 04 02 04 02 03 04 o022 04 02 o0I3

TiO, 9.41 9.11 8.04 6.93 7.21 7.92 9.79 7.52 10.82 8.07 14.14 10.56 6.89 5.72 549 17.76 5.92
Al 04 3.52 1.90 4.20 2.75 2.55 1.45 3.27 1.02 3.11 1.15 3.35 2.95 0.44 1.06 1.60 3.10 1.57
Cr, 0, 0.02 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.00 0.01 0.07 0.08 0.21 0.16 0.16
V,0; 0.22 0.73 0.39 0.96 0.63 1.03 0.8 0.8 1.09 0.63 0.73 0.52 0.74 0.93 1.16 0.55 0.96
Fe, 05 47.3 49.5 49.9 51.8 50.9 51.2 456 52.6 455 50.5 36.5 44.2 549 56.5 54.4 50.1 54.4
FeO 37.8 38.5 36.9 36.9 36.6 37.0 38.4 37.1 39.7 37.0 42.0 39.1 36.7 36.0 347 36.7 355
NiO 0.01 0.00 0.01 0.01 0.00 0.01 0.06 0.00 0.00 0.00 0.02 0.00 0.04 0.07 0.02 0.05 0.04
MnO 0.35 0.38 0.35 0.27 0.45 0.30 0.63 0.28 0.39 0.31 0.62 0.43 0.30 0.24 0.20 0.21 0.22
MgO 1.44 0.8 1.59 0.53 0.53 0.82 0.99 0.56 1.44 0.59 1.08 0.92 0.38 0.36 0.70 1.14 0.58

Total 100.1 101.0 101.3 100.2 98.9 99.7 99.6 99.9 102.0 98.2 98.5 98.7 100.5 101.0 98.5 99.8 99.3
Ti 0.26 0.25 0.22 0.20 0.21 0.22 0.28 0.21 0.30 0.23 0.40 0.30 0.20 0.16 0.16 0.22 0.17
Al 0.15 0.08 0.18 0.12 0.11 0.06 0.14 0.05 0.13 0.05 0.15 0.13 0.02 0.05 0.07 0.14 0.07
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
\ 0.01 0.02 0.01 0.03 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.03 0.04 0.02 0.03
Fe 0.91 0.94 0.90 0.96 0.96 0.94 0.92 0.96 0.91 0.96 0.92 0.93 0.97 0.97 0.95 0.93 0.9
Fe 1.58 1.64 1.59 1.65 1.66 1.68 1.56 1.71 1.54 1.69 1.43 1.55 1.76 1.76 1.73 1.62 1.73
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.0 0.01 0.01 0.02 0.01 0.01 0.0 0.01 0.01 0.01
Mg 0.08 0.05 0.09 0.03 0.03 0.05 0.06 0.03 0.08 0.03 0.06 0.05 0.02 0.02 0.04 0.06 0.03

Total 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
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Fig.3 Mineral compositions and textures in rocks of the Taihe intrusion

( a) -massive Fe-Ti oxide ore from the Lower Zone ( plant-polarized light photo); ( b) -hornblende almost exclusively occurs as reaction rims

surrounding Fe-Ti oxides and clinopyroxene from the Upper Zone ( plant-polarized light photo) ; ( ¢) -abundant magnetite and ilmenite are coexisting to

subhedral-euhedral apatite host in the apatite magnetite olivine clinopyroxenite from the Middle Zone ( plant-polarized light photo) ;

ilmenite inclusions host in olivine from apatite olivine gabbro ( Backscattered electron images) .

magnetite; llm-ilmenite; Ap-apatite; Hbl-hornblende

© TiO, (2.24% ~ 13.58%) . FeO
(33.13% ~43.59%) MnO( 0.08% ~0.39%) .MgO( 0.00%
~1.12%) . Fe,0, (40.99% ~ 62.65%) . Al,O, (0.07% ~
2.78%) . Ti0, (0.61% ~
15.14%) . FeO ( 30.96% ~ 42.17%) . MnO ( 0.02% ~
0.82%) MgO(0.02% ~2.05%) .Al,0,(0.36% ~5.32%)
Fe,0,(34. 10% ~66.29%) .

Ti0, (0. 10% ~0.38%) .FeO(30.63% ~31.84%) .
MnO( 0.00%) . MgO ( 0.00% ~ 0.07%) . Al,O, (0.02% ~
1.90%) Fe,0,( 65.92% ~ 67.79%) .

TiO, FeO.MnO  MgO

( d) -magnetite and
Ol-olivine; Cpx-clinopyroxene; Pl-plagioclase; Mt—

TiO,  Fe,0, ( 4

( 5a).

MgO  ALO,
TiO, ( 49.57% ~
52.50%) . FeO ( 39.17% ~ 44.92%) . MnO ( 0.86% ~
1.57%) MgO(0.29% ~2.91%) Fe,0,(2.55% ~
6.36%) . Ti0, ( 50.07% ~
53.18%) . FeO ( 37.38% ~ 43.28%) . MnO ( 0.81% ~
2.43%) MgO(0.18% ~5.20%) .Fe,0;( 1.53% ~4.96%) .
TiO, ( 48.53% ~ 50.04%) .FeO
(41.37% ~ 42.86%) . MgO ( 0.00% ~ 0.03%)
MnO(1.61% ~2.25%)  Fe,0,(4.23% ~7.40%) .

FeO  TiO, MgO FeO  Fe,0,
MnO ( 6). MgO  MnO
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Fig.4 Plots of TiO, versus MgO MnO FeO and Fe, O, for magnetite in the Taihe intrusion respectively
The data of the Panzhihua intrusion are after Song et al. (2013) ; the data of the Damiao Fe-TiH P) ores are after Chen et al. (2013). Symbols in
Fig. 5 and Fig. 6 are the same as in this figure
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Fig.5 Plot of MgO versus Al,O, for magnetite ( a) and plot of MnO versus MgO for ilmenite ( b) in the Taihe intrusion
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Fig.6  Plots of FeO versus MgO MnO TiO,and Fe, O, for ilmenite in the Taihe intrusion respectively

The data of the Panzhihua intrusion are after Zheng et al. (2014) ;
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Fig.7 Plots of Cr,0; of magnetite inclusions hosted in olivine versus An of plagioclase and Cr content of clinopyroxene in the Taihe

intrusion respectively

The data of plagioclase and clinopyroxene compositions are after She et al. (2014)
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magnetite from the Taihe intrusion

These deposit types are after Dupuis and Beaudoin (2011) . BIF =
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Ti-V = magmatic Fe-Ti-V oxide deposits. The data of the Panzhihua

intrusion is after Song et al. (2013)
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