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Abstract

Measurements of volumetric proportion and refractive index of constituent
minerals, chemical analysis, observation of microstructure of ash-grains under the
polarized microscope and the electron microscope, and X-ray powder diffraction and
grain-size distribution analyses have been carried out for two volcanic ashes  erupted
in 1979 and one volcanic ash erupted in 1980 from Sakurajima Volcano, Kyushu,

Japan.
Many evidences show that volcanic ashes erupted in 1979 are the ‘‘black ashes”,

which are analogous to the so-called ‘red ashes’”, those which were affected by
heating and oxidation nearby the craters for a temporal period after the time when
solidifying lavas, by which the summit craters had been buried, were explosively
crushed by gas pressure which was accumulating within the vent.
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Table 1. Volcanic ashes from Sakurajima Volcano used for this study

No. Date .Of Color; name of ash Locality Weather Coll.
eruption

80051101 | May 11, 1980 | Blackish grey; Oba’s house, Fine, windless, N. Oba

black ash Arata Kagoshima 13:00
City B

79110801 | Nov. 8, 1979 | Dark grey tinged with | Faculty of Science, | Fine, windless, | N. Oba
red; black ash Kagoshima Univ. 10:00
analogous to red ash

79083001 | Aug. 30, 1979 " ” Fine, gentle N. Oba

windy, 09:00
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Table 2. Volume ratios (%) of constituent minerals of volcanic ashes from Sakurajima Volcano

Measured
range in
grain size !

(#) =

79110801 | Black ash* | 250- 50 |20.4 | 2. p 6.3 p | NO| KI | _,
79083001 | Black ash* | 250~ 50 |20.8| 2. n 0.4/ p |[NO| TN | -’

No. Ash Pl |Hy | Au | Ol | Mt | M | TG | Coll. | Anal. | Ref.

RSN}

o ©
oo
N OO
o
oo ot

78052301 | Black ash 300-100 |22.5| 5.2| 3.4| n
5.5 .9

1.4 67.2] 0.3| NO | KI ok
77052301 | Black ash 200-100 | 21.2 4 n 3.7

64.7| p |NO | KI | **

* Black ash analogous to the ‘“red ash”. ** Oba and others (1980). Pl: Plagioclase. Hy:
Hypersthene. Au: Augite. Ol: Olivine. Mt: Magnetite and opaque minerals. M: Matrix
and volcanic glass. TG: Transparent volcanic glass. p: Present. n: Not present. KI: K.
Inoue. NO: N. Oba. TN: T. Nakamura.
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Table 3. Refractive indices of constituent minerals

No. Date of eruption Locality Ash gg

79110801 Nov. 8, 1979 | Fac. of Science, Black ash* 1.705
Kagoshima Univ.

79083001 Aug. 30, 1979 " Black ash* 1.700

78052301 May 23, 1978 ” Black ash 1.711

77052301 May 23, 1977 ” Black ash 1.711

* Black ash analogous to the ‘‘red ash’”. ** Oba and others (1980). Hy:
volanic glass. nm:
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of volcanic ashes from Sakurajima Volcano

Pi MG
TG (N) |Measurement | Ref.
(ny) ((Nmax) | (Nmin) N)
1.563 1.529 1.486 nm YN
1.571
1.567 1.534 1.525 1.504 KI
1.571
1.557 1.524 <1.512 KI ok
1.559 1.524 <l1.512 KI b

Hypersthene. Pl: Plagioclase. MG: Matrix volcanic glass. TG: Transparent
Not measured.
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Table 4. Opérating conditions for determination of elements by atomic absorption

spectrophotometry
Element Al Fe Mn Mg Ca Na K
Wavelength (A) 3093 2483 2795 2852 4227 3302 7665
Lamp current (mA) 10 10 10 10 10 10 10
Pressure of acetylene (Kg/Cm?2) 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Pressure of nitrous oxide (Kg/Cm?) 2.5 — - — - - —
Pressure of air (Kg/Cm?) — 1.7 1.7 1.7 1.7 1.7 1.7

Table 5. Operating conditions for elements by x-ray
fluorescence analysis

Element Si Ti
Target Cr Cr
KV-mA 30-15 30-15
Crystal EDDT LiF
Counting Fixed time Fixed time

3. PIAER ‘

1979 S KUK 2 BB DS ER 55 6 BITR T, HBDD, 1977~1978 EME H k
WK 2 RB D THER BT 5,

TR X AE, 1977~1979 FEREH KUK, {bEEER L, SiO259.5% 8i#, FeO 4.0~5.8
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Table 6. Chemical analyses of volcanic ashes erupted in 1977-1979 from Sakurajima

Volcano

No. 79110801 79083001 78052301 77052301 Methods
Date of | noy 8, 1979 | Aug. 30, 1979 | May 23, 1978 | May 23, 1977
eruption

Ash Black ash* Black ash* Black ash Black ash
Analyst MY MY MY MY ]

Si0, 59.18(G) 59.85(XS) 59. 68(XS) 59. 28(XS) XS, G
TiO, 0.71(C) 1.41(XS) 0.85(XS) 0.82(XS) XS, C
ALO, 16.95 16.91 17.51 16.92 AA
Fe,0, 2.99 2.70 1.92 1.53 "
FeO 3.98 3.85 - 517 5.80 v
MnO 0.15 0.15 0.15 0.16 AA
MgO 2.76 2.72 2.88 2.89 "
CaO 6.59 5. 63 6.14 6. 37 ”
Na,0 3.46 3.17 3.19 3.07 "
K,O 1.56 1.41 1.38 1.27 "
H,O+ 1.32 1.55 0.78 1.51 G
H,0- 0.28 0.38 0.06 0.20 .
P,0, 0.11 0.08 0.10 0.09 C
Total 100. 04 99.81 99.81 99.91

* Black ash analogous to the ‘red ash”. AA: Atomic absorption spectrophoto-
metry. C: Colorimetry. G: Gravimetry. V: Volumetry. XS: X-ray fluorescence
spectroscopy. MY: M. Yamamoto.
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#Fd, scanning speed %4 2°, chart speed %4 lcm, slit I divergence slit 1/2°, scattering
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79110801

78052301
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*© ® * “ 50 & 28(Cuka)
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Fig. 1. Fig. 2.
Fig. 1. X-ray powder diffraction patterns for volcanic ashes erupted in 1979-1980 from
Sakurajima Volcano. Pl: Plagioclase.

Fig. 2. X-ray powder diffraction patterns for volcanic ashes erupted in 1977-1978 from
Sakurajima Volcano.
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Fig. 8. Grain-size accumulation curves for volcanic ash erupted in November 1979 from
Sakurajima Volcano. Sample No. 79110801, black ash. A: Measured range in grain
size ¢ 0~100 y. B: Measured range in grain size ¢ 0.0~10.0 p.

Fig. 4. Electron microscope photographs showing
shape of micrograins of volcanic ashes erupted
in 1979 from Sakurajima Volcano. A. Sample
No. 79110801 (EM 00073), black ash. B. Sample
No. 79083001 (EM 00081), black ash. Taken
by N. Ohsako.

a98v3 29Ky

37 v VRIfR 10.0~0.0 u HFHORIEE S AAHE L, B REORENZ M, KR 25°C,
BTN 540, KEEE 0.8937, LE 0.997 D ~F 9 4 XY — X KB, B8
EERTIZe VEIRT, A4 v VYRERCERIEL bl

(2)  KLEE 43 Ar T R
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ORI FIE, B 10.0p DIToR T, EERHEET 43.3% CETHZ NG 0nbd, T,
Kt 5.0~0.0 4 FEHDKL T 57.6% % L5,
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Table 7. Grain-size distribution (<180 u) of volcanic
ash from Sakurajima Volcano

No. ‘ 79110801
Ash ! Balck ash
Specific gravity ‘ 2.65
. . Accumulative | Accumulative
M terval
ieron nterva value | ratio (Wt. %)
0~ 5u 0.286 | 2.3
5~ 10 0.915 ‘ 7.4
10~ 20 2.339 18.9
20~ 40 4,799 38.8
40~ 50 5. 474 4.3
50~ 60 6.079 49.9
60~ 80 7.759 62.8
80~100 | 8.749 70. 8
100~120 10. 509 85.1
120~150 11.859 96.0
150~180 12. 354 100. 0

Table 8. Grain-size distribution (¢$<(10.0 u) of volcanic
ash from Sakurajima Volcano

No. \ 79110801
Ash ] Black ash
Specific gravity 2.65
. . Accumulative Accumulative
t 1
Micron interva value ’ ratio (Wt. %)
0.0~ 0.1 0.0004 \ 0.03
0.1~ 0.5 0.1779 ‘ 14. 30
0.5~ 1.0 0. 3297 | 26.40
1.0~ 2.0 0.4228 \ 33.90
2.0~ 3.0 0. 4585 36.70
3.0~ 4.0 0.5972 } 47.90
4.0~ 5.0 0.7182 i 57.60
5.0~ 7.0 0.9433 75. 60
7.0~10.0 1.2477 ‘ 100. 00

|

#3IXBOEREREMBL, KE 1.5~0.0p MTIERRELOZWM AWML, K 3.0~
L5pu MTRERRBHIC@EA EB (22 &, Fio, KR 10.0~3.04 HTIRELE
ERABN L O HBIBIRSN AL Wb 2 EHRL TV 5, Tk, ERRARE 5096 Tk 5K
FORBEIN 4.20 TH 5D,

X. 1979~1980 &g Hix B R IR O FIFER D EE

IHE TR T X7 ZFEERBREEE D, 1979~1980 FMg H B B KUK D « B HBERIE R
IO BRICONT, DFD X5 ITEEIND,
(1) 1979 Mg H! 2 2Bk X 0% 1980 £EME H 1 208K LR D [k
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Fig. 5. Microphotographs of constituent micrograins of volcanic ashes from Sakurajima
Volcano. Taken by N. Oba.
A~E: Sample No. 79083001.

A. Constituent micrograins ranging in size from about 50 to 250 4 of volcanic ash erupted
in August 1979 (I-1).

B. Mitcograin showing porphyritic texture. Pl shows a plagioclase phenocryst within the
matrix grain (M) showing hyalopilitic texture (I-5).

C. White colored~colorless matrix micrograin (MW), consisting of volcanic glass and
crystallite, that which shows hyalopilitic texture (I-6).

D. Deep reddish brown colored matrix micrograin (MR) due to oxidation of iron material
(I-9).

E. Plagioclase (P1) within which brown colored transparent glasses are regularly arranged
parallel to its cleavage (I-8). ’

F. Sample No. 79110801; constituent micrograins ranging in size from about 50 to 250 u of
volcanic ash erupted in November 1979 (I-22).
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ME o AL « XBREFT A2 — VB IO T CHEINIWEELEL DD L END KT, 13
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Fig. 6. Microphotographs of constituent micrograins of volcanic ash from Sakurajima Volcano.
Sample No. 79110801. Taken by N. Oba.

A. Micrograin of brown colored matrix (MB) showing hyalopilitic texture (I-14).

B. Micrograin showing porphyritic texture. Plagioclase phenocryst (P1) is suspended in the
matrix (M) (I-15). Au: Augite.

C. Micrograin of brown colored and vesiculated matrix volcanic glass (VMVB) (I-13).
MVB: Brown colored matrix volcanic galss. MVW: White colored matrix volcanic glass.

D. Micrograin of dusty white colored~colorless and vesiculated matrix volcanic glass (VMVW)
(I-12).

E. Brown colored transparent glasses are regularly arranged parallel to cleavage within the
core part (Plc) of plagioclase. It is noted that no brown colored transparent glass appears
within the marginal part (Plm) of plagioclase (I-19).

F. Appearance of brown colored transparent glasses is limited within the core part (Plc)
of plagioclase. Note fresh and clear outer margin (Plm) against the inner core (Plc) of
plagioclase (I-20).
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