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The origin of iridescent plagioclase from Finland: a perspective from the
relationship between the inclusions and the iridescence

WANG Chen-bo', CHEN Ting-li* and CHEN Nan?
(1. Beijing University of Science and Technology, Beijing 100083, China; 2. High School Affiliated
to Peking University, Beijing 100080, China)

Abstract: Macroscopic and microcosmic observations of the plagioclases from plagioclasite of southern Finland in-
dicate that the plagioclases with parallel needle-like inclusions has iridescence, while the plagioclases without in-
clusions do not have iridescence. The inclusions can be divided into two types based on their degrees of develop-
ment. Dense-type inclusions are 35~ 50 stripes/mm with 0.01~0.03 mm in length and 0. 004 mm in width,
while sparse-type inclusions are 25~ 35 stripes/mm with 0.005~0.015 mm in length and also 0. 004 mm in
width. The plagioclases with dense-type inclusions are mainly blue while the sparse-type inclusions are orange
and red in color. A compositional analysis by means of scanning electron microscope, electron microprobe and
laser Raman spectrometry shows that the inclusions are magnetite in composition, and the plagioclases with or
without inclusions have the same composition. It is suggested that the composition of the plagioclase and inclu-
sions and the twin of the plagioclases are not the causes for the iridescence of the plagioclases, and the parallel
distribution of the needle-like opaque inclusions in the plagioclase seems to be the factor responsible for the irides-
cent plagioclase. The needle-like parallel inclusions in plagioclases resemble the grating in physics. The irides-
cence of the plagioclase is probably generated by the diffraction and interference of the light.
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Fig. 1 Location of the specimen and iridescent plagioclase specimen
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a—location of the specimen: b» d—iridescent plagioclase with concentric iridescent; c—iridescent plagioclase with monochromaticity:

e—rainbow-like iridescent plagioclase

3.2 WEEKERZMADN RS2 RA
FEREHR AR EERR KT, 2tk
Rk, AW 2 HAEE, —HIREE, 55
22535 KA B HAKKE, 5 ¢ BT
A, HAKBEREEUEERD PR HER

TRt

AR A MO ALK S BB BRI (OB
WEH, BB, 1B 35~50 M&)/mm, KE—
A 0.01~0.03 mm, FE/DT 0.004 mm( & 3a):
M SR e A K g A BRI A (OB D, XK



153

mm
0.004 mm

25~35

0.005~0.015 mm

3b

4b

4a

ase

cl

of the plagio

S
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Fig. 3 Types of inclusions in the plagioclase
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Fig. 4 Features of inclusions in the same plagioclase grain
a— b—
a—plagioclase with dense inclusions on the margin and sparse inclusions at the center plainlight —b—plagioclase with dense inclusion
on the margin but without inclusion at the center plainlight
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Table 1 Electron microprobe analyses of the plagioclase

MnO NaO MgO K,O Crn0O; SO, ALO; CaO TiO, NiO FeO  Total An Ab Or

1 1 0 5.4 0 0.41 0 56.44 27.12 9.81 0.05 0 0.24 99.47 48.88 48.69 2.43
2 0 4.94 0.04 0.47 0.05 55.77 27.76 10.29 0.03 0.03 0.35 99.73 52.00 45.17 2.83
3 0 4.69 0.04 0.46 0 55.06 28.7 11.2 0.01 0 0.24 100.39 55.35 41.94 2.71
4 0 4.33 0.05 0.52 0 54.72 28.22 11.23 0.03 0 0.36 99.46 57.05 9.80 3.15
\ 5 0.07 4.8 0.03 0.48 0 55.85 28.33 10.79 0 0.06 0.27 100.77 53.39 43.78 2.83
6 0.03 4.47 0.02 0.48 0.01 54.65 28.54 11.51 0.02 0 0.3 100.04 57.06 40.10 2.83
7 0 4.48 0.03 0.48 0 54.58 28.66 11.36 0.02 0 0.29 99.9 56.69 40.46 2.85
8§ 0.03 4.44 0.01 0.46 0.06 54.48 28.98 11.65 0.03 0 0.3 100.43 57.58 39.71 2.71
9 0 4.43  0.06 0.5 0.03 54.49 28.95 11.75 0.07 0.01 0.33 100.6 57.71 39.37 2.92
10 0 4.65 0.02 0.5 0 54.46 28.81 11.56 0.04 0.02 0.31 100.36 56.20 40.91 2.89
11 0 4.35 0.03 0.51 0.02 54.15 28.67 11.74 0.05 0 0.35 99.88 58.06 38.93 3.00
12 0 4.54 0.02 0.54 0 54.2 28.59 11.57 0 0 0.3 99.76 56.64 40.22 3.15
\ 13 0.04 4.52 0.07 0.5 0 55.25 28.64 11.48 0.03 0.07 0.33 100.92 56.68 40.38 2.94
14 0.06 4.75 0.02 0.51 0.02 55.61 28.93 11.12 0.02 0 0.26 101.3 54.72 42.29 2.99
15 0 4.72 0.03 0.56 0.01 55.84 28.08 11.05 0.01 0 0.31 100.61 54.55 42.16 3.29
16 0.03 4.52 0.02 0.49 0.01 55.35 28.37 11.3 0 0 0.26 100.34 56.32 40.77 2.91
17 0 4.73 0.03 0.51 0.02 55 28.78 11.31 0.02 0 0.3 100.7 55.23 41.80 2.97
18 0 4.54 0.02 0.48 0.07 55 28.58 11.18 0 0 0.25 100.12 55.99 41.15 2.86
19 0 4.61 0.01 0.46 0 55.08 28.39 11.2 0.03 0.05 0.29 100.12 55.75 41.52 2.73
20 0 4.96 0.03 0.5 0 56.03 28.24 10.56 0 0 0.25 100.56 52.46 44.59 2.96
2 1 0.01 4.86 0 0.34 0 55.1 28.19 10.83 0.07 0 0.23 99.63 54.07 43.91 2.02
v 2 0 4.99 0 0.32 0.01 54.98 28.22 10.59 0 0.01 0.24 99.35 52.95 45.15 1.90
3 0.03 4.72 0.07 0.46 0 54.86 28.56 11.18 0.01 0.03 0.26 100.17 55.16 42.14 2.70
‘ 4 0 4.99  0.05 0.53 0 55.69 27.79 10.37 0.01 0.07 0.24 99.75 51.77 45.08 3.15
5 0 4.98  0.01 0.47 0 55.58 27.57 10.5 0.04 0.03 0.26 99.43 2.31 44.90 2.79
6 0.01 5:2 0.04 0.43  0.03 55.77 27.87 10.58 0.01 0 0.32 100.25 51.61 45.90 2.50
3 1 0.04 503 0.02 0.42 0 54.99 28.06 10.8 0 0 0.23 99.6 52.94 44.61 2.45
v 2 0 5.12 0.03 0.3 0 55.96 27.8 10.43 0.02 0.1 0.22  99.97 52.01 46.20 1.78
3 0 5.03 0.04 0.24 0.01 55.61 28.08 10.41 0.01 0.04 0.18 99.65 52.58 45.98 1.44
v 4 0.12 4.93 0.03 0.39 0 55.76  27.83 10.39 0 0 0.28 99.73 52.54 45.11 2.35
5 0.01 4.88 0.02 0.42 0.02 55.24 27.94 10.46 0 0.07 0.22 99.28 52.85 44.62 2.53
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Fig. 6 Composition of different plagioclase grains
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a—plagioclase with concentric iridescent
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Fig. 7 Scanning electron microscopic image and spectral analyses of inclusions in the plagioclase
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a—two inclusions from dense inclusion type; b» ¢—an inclusion of dense inclusion type; d—an inclusion of sparse inclusion type
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Fig. 8 Laser Raman spectrometry of inclusions in the plagioclase
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Fig. 9 Relationship between the inclusion and iridescent
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a —iridescent plagioclase specimen: b—section of inclusion

distribution across the iridescent plagioclase under microscope:

c—statistics of inclusion distribution across the iridescent plagioclase
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