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Characteristics of babingtonite amygdaloid complex in vesicular basalt from
south Sichuan

ZHANG Liang-ju, LIU Jing-na, ZENG Wei-lai, LI Dong-sheng, LI Qi, ZENG Nan-shi and RUAN Qing-feng
(College of Earth Science, Guilin University of Technology, Guilin 541004, China)

Abstract: Five different types of amygdaloid complexes were found in vesicular basalt of Puge County, south
Sichuan, mainly calcite amygdaloid complex and asphalt (bitumen) amygdaloid complex. The babingtonite
amygdaloid complexes are spheroidal with 5~8 mm in diameter. A commonly recognized mineral sequence of
the amygdaloid complex from the wall inward is quartz—brunsvigite—babingtonite. The babingtonite crystals
are black and lamellar, and are composed of five pinacoids. X-ray micro-diffraction measurements indicate that
babingtonite is triclinic, with space group P. Chemical composition analyses show that babingtonite has the fol-
lowing data: SiO, 53.55%, CaO 18.84% , Fe,0; 13.65%, FeO 9.68% , MgO 1.44%, H,O" 1.74%, and
FeO/Fe;,O3=0.709, whereas brunsvigite has the data SiO, 33.17%, ALO; 13.03%, Fe,O; 8.45%, FeO
13.06% , MgO 18.82% , H,O" 12.12%, CaO 0.87% ,and FeO/ Fe,0O3=1.55. The evolution of mineral as-
sociations in babingtonite amygdaloid complexes suggests that the ore-forming fluids at the late stage converted
from Mg- and Fe-rich fluids to Si- and Ca-rich fluids. Babingtonite crystallized in a transitional environment
from meta-acid and weak reduction to meta-alkaline and weak oxidation.
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Fig. 1 Photographs of amygdaloid
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Table 1 X-ray crystal diffraction data for babingtonite
20 d A I I, hkl 20 d A I I, hkl
7.830 11.282 6.58 010 34.193 2.558 2.43 222
12.825 6.897 18.52 100 36.446 2.463 51.06 132
13.276 6.663 38.47 001 36.898 2.434 42.26 310
17.416 5.088 10.79 111 41.074 2.196 36.66 341
20.065 4.422 9.22 021 41.588 2.170 66.00 113
21.823 4.069 20.09 111 44.603 2.030 15.64 3711
23.882 3.723 9.36 210 55.176 1.663 65.81 331
25.824 3.447 53.55 200 56.118 1.638 20.84 242
26.733 3.332 35.23 002 58.591 1.574 17.98 114
27.219 3.274 14.78 221 61.878 1.498 10.49 380
28.399 3.140 26.19 012 65.204 1.430 17.07 154
28.659 3.112 73.42 112 66.692 1.401 9.95 462
29.696 3.006 55.04 210 70. 186 1.340 8.30 164
30.283 2.949 100.0 022 71.633 1.316 15.24 304
31.098 2.874 52.14 040 74.549 1.272 22.57 511
32.664 2.739 53.49 141
3.3 Ca®* Fe?* Fe*t
Ca®* Fe’* 600 ~400 cm !
NICOLET NEXUS 470FT-IR Si—O M —0
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cm ! 32 4 cm™! 3.4
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Fig. 2 Micro- XRD pattern of babingtonite
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Fig. 4 Differential thermal DTA and thermo-gravimetric

Fig. 3 Infrared absorbed spectra of babingtonite TG analyses of babingtonite
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2 3 25T 40%
FeO F€203 FeO FezO3 GB
H,O" EPMA T14506-2010
wp % SO, 53.55 MgO 1.44 CaO
FeO Fe,0; HO" FeO Fe,Os 18.84 MnO 0.89 FeO 9.68 Fe,0; 13.65 TiO,
0.18 Cr,0; 0.017 HO" 1.74 99.99 FeO
Fe,05 0.71
2 EPMA wp %
Table 2 EPM analyses of babingtonite
Sl()g Mgo CaO MnO Feo * Alz()g SI‘O P)ao Kz() Tl()z Naz()
lsg-a 53.29 0.731 19.392 0.636 22.543 0.504 0.195 0.078 0.011 0.054 0.036 97.47
lsg-b 53.24 0.633 19.782 0.667 22.217 0.408 0.152 0.003 0.044 97.15
Isg-c 52.8 0.01 19.774 0.926 22.391 0.177 0.168 0.014 0.005 0.047 0.015 96.33

53.11 0.458 19.649 0.743 22.384 0.363 0.172 0.046 0.006 0.051 0.032 97.01

EPMA 3
14 O 1 wp % SiO, 33.17 MgO 18.82 CaO
OH 15 0.87 FeO 13.06 Fe;, 05 8.45 ALO; 13.03 Cr, 05
Ca .81 Fe(%ﬁstgo.zm Mn{%fbm 1.029 Fa‘?f%z 0.0014 CuO 0.011 HzO+ 12.12 99.53
Ti9.013Cr0.001 0.976 Sis.016013.818 OH 1,152 FeO Fe, O3 1.55
Mg Fe Al Ca
- FeO Fe,O3=1.55
FeO Fe,O4
EPMA
3 EPMA wy %
Table 3 EPM analyses of chlorite
SiO, MgO CaO MnO FeO" ALO; K,O CuO Cr0; TiO,
Isg-a 32.69 15.85 0.66 0.09 21.62 16.88 0.00 0.02 0.74 0.10 88. 65
lsg-b 32.94 16.20 0.61 0.12 21.99 16.28 0.05 0.13 0.69 0.04 89.05
32.82 16.03 0.64 0.11 21.81 16.58 0.03 0.08 0.72 0.07 88.89
4
SiO, 55%
SiO, 35%
SiO,
SiO,
SiO,
Mg Fe Al Ca Ca

Ca Fe Mg
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