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Deep magmatic processes of mafic layered intrusions in the Lala mining area, western Sichuan

Abstract: [Objective] Previous studies have shown that many layered intrusions are formed by multiple pulsations of
magma. However, little research has been done on whether the magma involved in the pulsation process comes from a
single magma chamber or multiple magma chambers. Minerals, as products of magmatism, record the properties of magma
chambers and deep magmatism. [Methods] Through the electron probe microanalysis technique (EPMA) on the
hornblende and mica, combined with genetic analysis, mineral classification, and thermodynamic calculation, five different
lithofacies zones of mafic layered intrusionsin the western Sichuan Lala mining area were studied. [Results] It
shows that hornblende and mica of five different facies lithofacies zones formed in different stages of magmatism, with
changes in the property of the magma chamber during crystallization. [Conclusion] There were at least two magma
chambers with different properties in the deep layers during the formation of mafic layered intrusions. The layered
intrusions were formed through multiple (4-5) magmatic pulsations, activated by fluid overpressure, which mobilized two
magma chambers of differing compositions and depths.

Keywords: mafic layered intrusion; hornblende; mica; magmatism; deep processes
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Fig. 1  Regional tectonic map and simplified geological map of the Lala mining area, western Sichuan

(a) Regional tectonic map (Wang et al., 2019); (b) Simplified geological map of the Lala mining area (modified from Yu et al., 2017)
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Fig. 2 The geologic characteristics of the ore-bearing mafic layered sills in the Lala mining area, western Sichuan

(a) Occurrence of ore-bearing mafic layered sills in the large open-pit of the LaLa Fe-Cu deposit; (b) Geological attitude and facies zonation of
the intrusion; (c) Hand specimens of Zone YWS-1, Zone YWS-2 and Zone YWS-3, showing their contact relationship; (d) Hand specimens of
Zone YWS-3 and Zone YWS-4, showing their contact relationship; (¢) Hand specimen of Zone YWS-5
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Fig. 3 Representative micrographs of the five petrographic facies

(a) Zone YWS-1 under plane-polarized light, showing hornblende, biotite and Fe-Ti oxide minerals; (b) Zone YWS-2 under plane-polarized

light, showing hornblende, biotite and Fe-Ti oxide minerals; (c) Zone YWS-3 under plane-polarized light, showing hornblende, biotite and Fe-Ti

oxide minerals; (d) Zone YWS-4 under plane-polarized light, showing hornblende, biotite and Fe-Ti oxide minerals; (¢) Zone YWS-5 under

cross-polarized light, showing quartz, muscovite and Fe-Ti oxide minerals; (f) Zone YWS-5 under reflected light, showing Fe-Ti oxide minerals;

(g) Zone YWS-1 under plane-polarized light, showing vesicular structure; (h) Zone YWS-1 under cross-polarized light, showing vesicular

structure

Hor-hornblende; Bt-biotite; Mus—muscovite; Oxide—Fe-Ti oxide; Qtz—quartz

25 20~30 cm, YWS-5 ##5 J&E £ 20~40cm.
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Zone YWS-4 (modified from Leake et al., 1997)
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Fig. 6 Element distribution diagrams of hornblende in Zone YWS-1 to Zone YWS-4 by EMPA

(a) Zone YWS-1 under cross-polarized light, showing hornblende; (b) Elements distribution of hornblende in Zone YWS-1 by EMPA ; (c) Zone
YWS-2 under cross-polarized light, showing hornblende; (d) Elements distribution of hornblende in Zone YWS-2 by EMPA; (¢) Zone YWS-3
under plane-polarized light, showing hornblende; (f) Elements distribution of hornblende in Zone YWS-3 by EMPA; (g) Zone YWS-4 under
plane-polarized light, showing hornblende; (h) Elements distribution of hornblende in Zone YWS-4 by EMPA



%4 AVE . % DI T X B R SR B R 47

—— ALO,

el FcO

SOI— — B MO
. P . .

40 60 80 100 120 140um

jiar

a—YWS-1 M 77 1E 28 i 56 F 1 = B b—YWS-1 40 4 = £ 50 K 19 73 11 5 c—YWS-2 4 4 1E 28 fi 0% F 19 = B3 d—YWS2 M4 Z B0 R 1Y 43 11 5

e—YWS-3 #H7 IE 28 Y6 T 1 = B F—YWS-3 M4 = BT R 0 50 Fii 5 g—YWS-4 AH4 IE 28 6 T 19 = BF; h—YWS-S HHHW = B e R 19 0 4 5

i—YWS-5 5 152 0 6 F # = B j—YWS-5 Ml = 1 00 % /9 4 i

Bl 7 YWS-148# —YWS-5 # # = & T & 4 &

Fig. 7 Element distribution of mica in Zone YWS-1 to Zone YWS-5 by EMPA

(a) Zone YWS-1 under cross-polarized light, showing mica; (b) Elements distribution of mica in Zone YWS-1 by EMPA; (c) Zone YWS-2 under
cross-polarized light, showing mica; (d) Elements distribution of mica in Zone YWS-2 by EMPA; (e) Zone YWS-3 under plane-polarized light,
showing mica; (f) Elements distribution of mica in Zone YWS-3 by EMPA; (g) Zone YWS-4 under plane-polarized light, showing mica; (h)
Elements distribution of mica Zone YWS-4 by EMPA; (i) Zone YWS-5 under plane-polarized light, showing mica; (j) Elements distribution of
mica in Zone YWS-5 by EMPA
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AIY") (Leake et al.,1997)
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