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Abstract The Panzhihua intrusion is the layered intrusion hosting Fe-Ti oxide deposit mined earliest in the Emeishan large igneous
province which is the largest ore-concentrated area of V-Ti magnetite deposits over the world. Therefore the petrogenesis of the
Panzhihua intrusion is significant for understanding of the formation of the other ore-bearing intrusions in the area. The Panzhihua
intrusion can be divided into Upper Middle and Lower zones. The lithologic cycles shown by periodically decreases of the Fe-Ti
oxides and dark silicate minerals from the bottom upwards are well developed in the Middle and Lower zones in which massive Fe-Ti
oxide ore and magnetite gabbro occur in the bottom and lower part of each cyclic unit. However although ilmenite can remain its
original compositional feature due to weak sub-solidus exsolution relative to magnetite the significances of the compositional variation of
the ilmenite have not been well addressed yet. We find that the ilmenite compositions are distinguishable in different types of rocks
and periodically variable in each cyclic unit of the Middle and Lower zones. For example the ilmenite of the massive ores is the highest
in MgO and TiO, and the lowest in FeO Fe,O; and MnO whereas the ilmenite of the gabbro has opposite compositional
characteristics. MgO content of the ilmenite and magnetite has a significant positive correlation with forsterite content ( Fo) of olivine.
Such regular variations in each cyclic unit represent obvious magma replenishment and the ilmenite and magnetite as well as olivine is
the minerals crystallized early in each pulse of magma. This study also reveals that MgO contents in the Panzhihua ilmenite are higher
than those of the Skaergaard intrusion indicating that the Fe-Ti oxides in the Panzhihua intrusion crystallize earlier during magma
evolution. Compared with ilmenite of the Tellnes Fe-Ti oxide deposit in Norway the ilmenite in the Panzhihua intrusion is high in MgO
and FeO very high in TiO, and MnO but very low in Fe,O; suggesting that the ilmenite formed in mantle plume environment is
significantly different from that in the anorthosite massif.
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The three N-S trending faults crossing the central zone are the Panzhihua Mopanshan—-Yuanmou and Anninghe respectively from the west to east
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1

Table 1  Modal abundances of magnetite and ilmenite of the Panzhihua intrusion

((m) (%) (%) /
5 SP054 61 10 6.1
1 8 SPO52 33 9 3.7
11 SPO5-3 9 4 2.3
31 SP05+4 80 10 8.0
" 55 SP05-6 83 5 16.6
100 SP05-9 52 6 8.7
114 SP05-40 9 2 4.5
- 118 SPO541 77 10 7.7
128 SP0543 12 3 4.0
133 SPO544 89 7 12.7
v 138 SPO545 7 2 3.5
150 SP0547 21 3 7.0
155 SP05438 23 2 11.5
160 SP0549 72 3 24.0
v 190 SP05-20 80 15 5.3
205 SP0521 88 4 22.0
215 SP05-22 13 5 2.6
235 SP05-23 16 4 4.0
VI 265 SPO524 10 1 10.0
285 SP0525 8 4 2.0
vII 335 SP0526 48 10 4.8
355 SP05-27 11 6 1.8
400 SP05-28 32 5 6.4
490 SPO531 8 9 0.9
VI
505 SP05-32 3 3 1.0
585 SP05-34 2 2 1.0
X 635 SP05-36 18 5 3.6
705 SP05-39 5 3 1.7
735 SP05-40 12 7 1.7
X 765 SP0541 5 3 1.7
805 SP0542 6 3 2.0
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Fig.3  Stratigraphic composition variations of the ilmenite of the Lower and Middle zones of the Panzhihua intrusion
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(a) -massive ore shows high magnetite/ilmenite ratio and subhedral
magnetite granins and subhedral or anhedral or interstitial ilmenite
grains; ( b) -elivine and clinopyroxene grains with melted margins in
the densely disseminated ore and the clinopyroxene with magnetite
Ol-olivine; Oxieds¥e-Ti

exsolution lamina. Cpx-¢elinopyroxene;

oxides; Mt-magnetite; Ilm-ilmenite

2_§x +fﬂ
+
L .H-:g't+
gl ® . Tt
44 46 48 50 52 54
TiO, (%)
16
14| XxX )gx ©
12f % )0&(
S
< 8
= L
°I ko
4k
T 200,
0 [ M 1 M 1 M 1 " 1 " &
44 46 48 50 52 54
TiO, (%)
5 TiO,
Skaergaard Tellnes

Fig.5 Binary plots of major oxide elements versus TiO,of ilmenite from the Panzhihua intrusion

Data of the ilmenite of the Tellnes deposit and Skaergaard intrusion are from Jang and Naslund 2003 and Charlier et al.
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2 (wt%)
Table 2 Average composition of major elements of ilmenite in the Panzhihua intrusion ( wi%)
( m) MgO Alg 03 T102 Crz 03 MnO FeO NiO FBZ 03 Total
5 SP05-01 (5) 4.75 0.04 53.4 0.02 0.54 39.8 0.01 0.8 99.3
I 8 SP05-02 (5) 4.33 0.02 53.0 0.0l 0.53 40.6 0.00 1.36 99.9
11 SP05-03 (5) 2.84 0.04 51.1 0.02 0.53 42.4 0.01 2.24 99.2
31 SP05-04 ( 6) 4.83 0.03 52.8 0.02 0.51 39.6 0.00 1.32 99.2
I 55 SP05-06 (5) 4.97 0.05 53.2 0.02 0.53 394 0.00 0.9 99.2
100 SP05-09 (6) 4.69 0.05 52.4 0.01 0.51 39.5 0.0l 1.33  98.5
114 SP0540 (5) 3.66 0.03 51.3 0.00 0.56 41.3 0.01 2.46 99.3
- 118 SP0541 (6) 6.93 0.05 54.2 0.01 0.47 36.6 0.01 0.94 99.1
128 SP0543 (5) 4.24 0.04 52.7 0.01 0.52 40.6 0.01 1.40  99.5
133 SP0544 (6) 6.59 0.09 545 0.01 0.45 37.2 0.0 0.49 99.1
v 138 SPO5-5 (5) 3.33  0.04 51.8 0.01 0.59 41.8 0.00 1.98 99.5
150 SP0547 (5) 3.71  0.06 52.5 0.02 0.58 41.2 0.00 1.22 99.2
155 SP05-8 (6) 4.45 0.03 52.6 0.00 0.53 40.2 0.02 1.59 99.4
160 SP0549( 6) 7.16 0.03 54.1 0.01 0.44 36.4 0.00 1.03 99.2
v 190 SP0520( 6) 7.54 0.05 54.5 0.01 0.40 357 0.01 0.60 98.9
205 SP0521 (7) 7.37 0.05 54.4 0.00 0.42 357 0.02 0.45 98.4
215 SP0522 ( 6) 3.49 0.05 51.4 0.00 0.57 41.6 0.01 2.38  99.5
235 SP0523 (5) 4.59 0.05 52.7 0.01 0.57 40.0 0.01 1.39  99.3
VI 265 SP0524 (5) 3.63  0.05 51.3 0.01 0.58 41.4 0.01 2.53 99.5
285 SP0525 ( 6) 3.67 0.05 50.9 0.01 0.53 41.2 0.03 2.70 99.2
VI 335 SP0526 ( 6) 4.8 0.04 52.7 0.01 0.51 39.5 0.01 1.47  99.1
355 SP05-27 (6) 3.51 0.06 50.4 0.0 0.53 41.7 0.01 3.36 99.6
400 SP0528 ( 6) 3.88 0.04 52.2 0.01 0.59 41.0 0.01 1.62  99.3
VIl 490 SP05-31 (5) 3.66 0.05 51.6 0.01 0.57 41.4 0.02 2.23 99.5
505 SP05-32 ( 6) 3.34  0.03 50.4 0.0l 0.54 41.8 0.0l 3.26 99.5
585 SP05-34 (5) 3.14 0.05 51.2 0.01 0.62 42,2 0.0l 262 99.8
X 635 SP05-36 (5) 3.73  0.04 51.9 0.01 0.60 41.2 0.00 2.03 99.5
705 SP05-39 (5) 3.19 0.07 51.3 0.04 0.59 42.1 0.01 2.42 99.8
735 SP05-40 ( 6) 3.28 0.05 50.8 0.01 0.5 41.8 0.00 2.79 99.2
X 765 SP0541 (5) 2.95 0.03 51.7 0.01 0.61 42.4 0.01 1.89 99.6
805 SP05-42 (5) 1.50 0.04 50.8 0.02 0.78 44.4 0.01 2.35 99.9
;FeO  Fe, 0,4
TiO, MgO FeO  Fe,O; MnO
6 N FeO
3 MnO MgO Fe, 0,
. . TiO,  MgO
i Al, O, ( 7o
MgO  TiO,
EPMA-1600 Spm Mg0  TiO, .
25nA 25KkV. 5% Vg0 ALO; (7b <)
5 o MgO
MgO  TiO, FeO.Fe,0,  MnO ; ( Fo) ( 8.
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