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Change in Optical Properties of Hornblende Phenocryst after the Eruption:

An Example in Hornblende Andesite from Kaitaku, lkeda-cho, Kagawa Prefecture

Osamu UJIKE

Abstract

Hornblende phenocrysts, systematically collected from an outcrop of a hornblende

andesitic lava flow at Kaitaku, Shodo-shima Island, have been studied optically. Approximate

modal analyses indicate that the lava flow is homogeneous originally. Green hornblendes with

low refractive indices and birefringence and large extinction angle are dominantly contained

in the chilled base of the flow. At points 2 to 3 m above the base, hornblendes are brown to red

and have the highest refractive indices and birefringence and the smallest extinction angle on

the outcrop. Oxidation of hornblende in the inner parts of the lava flow after the eruption seems

to cause variations of the optical properties. Opacitization of hornblende is pronounced also in

the inner parts in parallel with the increase in amount of druse and siliceous veinlet. Slow cool-

ing of host lava flow is likely to be an important factor in opacitization and probably oxidation of

hornblende phenocryst as has been suggested by Kuno (1950) and other investigators.
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Sketch map showing locality (cross) of the outcrop.
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Sketch of the outcrop.
Dots with numbers: sampling points and heights (cm) above
the base of an andesitic lava flow. Shaded areas: fresh blocks.
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Approximate volume percent of druse plus sili-
ceous veinlet and opacitization ratio.

Sample number: height (cm) of sampling point
above the base of an andesitic lava flow (see Fig.
2).  Opacitization ratio:
hornblende + opacite) in volume.

Sample 121;/56 Opacitization
610 4 - 70
490 5 80
260 5 70
180 4 60
90 0.2 40
50 tr 30
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2% ARNAEHE SO XEH KR
Optical properties of hornblende phenocrysts.

Data are for 20 grains from each sampling point of a lava flow. Sample numbers are the same as in Table
1. X: hornblende phenocryst from hornblende-bearing hypersthene andesitic glassy lapilli collected from an

outcroup near the lava flow.

Sample o Refractive indices y Birefringence 2Vx calc. ZAc

maximum 1.675 1.698 1.708 0.037 91° 11°

610 minimum 1.659 1.675 1.685 0.026 64° 0°
interval 0.016 0.023 0.023 0.011 27° 11°

average 1.667 1.687 1.698 0.031 72° 5°

maximum 1.676 1.708 1.719 0.043 89° 8°

490 minimum 1. 661 1.676 1.689 0.026 59° 0°
interval 0.015 0.032 0.030 0.017 30° 8°

average 1.668 1.690 1.702 0.034 72° 3°

maximum 1.680 1.711 1.735 0.055 88° 10°

260 | minimum 1.660 1.674 1.686 0.025 65° 0°
interval 0.020 0.037 0.049 0.030 23° 10°

average 1.667 1. 690 1.705 0.038 77° 4°

maximum 1.682 1.711 1.728 0.048 90° 7°

180 minimum 1.659 1.676 1.687 0.023 64° 0°
interval 0.023 0.035 0.041 0.025 26° 7°

average 1.669 1.690 1.704 0.035 78° 3¢

maximum 1.679 1.699 1.718 0.035 96° 11°

90 minimum 1.661 1.674 1.687 0.022 70° 2°
interval 0.018 0.025 0.026 0.013 26° 9°

average 1. 666 1.682 1.693 0.027 79° 6°

maximum 1.673 1.687 1.698 0.034 97° 14°

50 minimum 1.653 1.668 1.678 0.022 74° 3°
interval 0.020 0.019 0.020 0.012 23° 11°

average 1.662 1.677 1.688 0.026 81° 10°

maximum 1.673 1.687 1.697 0.028 96° 14°

< minimum 1.658 1.671 1.684 0.021 70° 2°
interval 0.015 0.016 0.013 0.007 26° 12°

average 1. 665 1.678 1.689 0.024 85° 9°
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i< (0.022~0.028), {EAHABKEW (5 ~14°) DTt
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AHNEN (0~5°). 7 LCRBREANRARTEE L —T
DEE L THFRPRMIEIL ey PER 5.

4L E =
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BZ L, ANAHBORERCRI3HA4 v OER
OWTHHTCO- S ~ORYERICERT % LidEx
v, e, BRI TR CHEERCEENOE
oD THY, WTFHOMETH %0 — FERKIZIZE
—ETHY, &bITESEER»OBELLEOHLE
LTHB L, ARBORFEHEEOELD LT (53
X)) BRIADCER XAy MEEOE L D L i
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Variation of average optical properties of hornblende phenocrysts
with height (cm) above the base of an andesitic lava flow.
Dots: average values for 20 grains from each point. Z-axial
colors: green to brownish green (G), greenish brown (B,),
brown to dark brown (B,) and reddish brown to red (R).
Data for X (see Table 2) are also shown for comparison.
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Diagram showing the relationship among birefringence,
extinction angle and Z-axial color of hornblende.
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