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Exsolution lamellar structure causes of iridescence in labradorite:
evidence from TEM

PENG Yan-ju!, HE Xue-mei! and FANG Qin-fang®
(1. School of Gemology, China University of Geosciences, Beijing 100083, China; 2. National Laboratory of Mineral Materials,
China University of Geosciences, Beijing 100083, China)

Abstract: Transmission electron microscopy (TEM) and STEM reveal the exsolution lamellar structure in labradorite, which is re-
sponsible for the iridescence of labradorite. The labradorite is made up of calc-poor and calce-rich plagioclase, and its thickness is mainly
controlled by calc-rich plagioclase. The more the calc content, the thicker the lamellar, and the longer the wavelength of the interfer-
ence color. Furthermore, the increasing speed of cale-rich plagioclase will surpass that of the calc-poor one. The selected area electron
diffraction (SAED) shows that the direction of exsolution lamellar structure is (153) , which is nearly parallel to (010). The uniform

interference color may have different calc contents and exsolution directions, varying from place to place and from environment to en-

vironment.
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SEM photos of labradorite
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Table 1 Thickness of lamellar structure of labradorite with different colors

b 55.7 56.2 54.9 51.9 57.3 59.3 59.3 63.6 60.7 70.8 63.0 54.2 68.0 54.1 66.3 64.0
a 77.9 . 79.9 75.0 75.3 71.0 81.1 753 72.0 72.8 82.5 60.7 50.1 72.8 79.2 91.0 81.0
atb 133.6 136.1 129.9 127.2 128.3 140.4 134.6 135.6 133.5 153.3 123.7 104.3 140.8 133.3 157.3 145.0

b 76.2 68.7 74.3 68.7 72.4 75.1 73.9 67.7 73.5 72.9 81.5 69.5 73.9 71.9 73.3 77.0
a 82.7 79.5 8.6 93.0 8.1 91.7 88.7 8.9 88.0 8.3 96.5 82.3 87.7 90.3 87.6 89.7
atb 158.9 148.2 156.9 161.7 161.5 166.8 162.6 153.6 161.5 156.2 178.0 151.8 161.6 162.2 160.9 166.7

b 100.0 101.1 96.2 100.1 100.0 103.4 101.0 99.3 97.8 95.2 102.2 101.3 98.3 99.9 97.8 103.5
a §9.3 91.3 87.8 90.2 90.2 92.0 89.3 88.3 8.3 92.8 90.4 87.8 86.5 8.1 84.7 90.3
at+b 189.3 192.4 184.0 190.3 190.2 195.4 190.3 187.6 186.1 188.0 192.6 189.1 184.8 185.0 182.5 193.8

b 136.8 135.9 142.5 143.8 139.1 142.5 141.1 136.3 121.0 133.3 141.3 144.4 146.4 137.0 132.4 144.9
a 119.1 119.1 124.5 117.6 118.2 113.7 115.6 116.9 107.3 111.4 117.7 117.6 120.7 120.1 124.5 110.3
at+b 255.9 255.0 267.0 261.4 257.3 256.2 256.7 253.2 228.3 244.7 259.0 262.0 267.1 257.1 256.9 255.2
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255.8 nm 6=9.0nm b Ca Na
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STEM 1
FEI TECNAI F30 300 kV 45° STEM
0.2 nm edg BF DF 0.205 nm Ribbe 1983 SAED

0.102 nm 9



486 27

FEI TECNAI F30 300 kV 45° 4b AB CD
CD 153
AB 4a

350

300

150 Na

0 0.3 1.0 1.5 2.0
¥/ um

3 STEM
Fig. 3 STEM photos of composition distribution
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Fig. 4 Zone 101 SAED pattern of labradorite
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