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Abstract

With respect to mineral and chemical compositions, x-ray powder diffraction
and grain-size distribution of volcanic ashes from Sakurajima Volcano, Kyushu,
Japan, and to optical nature and microstructure of ash-constitutent minerals, greyish
black-colored ash, called ‘‘black ash’ erupted in 1974~1979, reddish dark grey-
colored ash, called ‘“red ash” erupted in 1968, and greyish white-colored ash, called
“white ash’’ erupted in 1914, are compared with one another, and their origin are
discussed.

Many evidences show that the balck ashes, which are essentially almost or quite the
same in their mineral and chemical compositions, came from solidifying lavas, by
which the summit crater of the volcano had been buried, those which were explosively
crushed and ejected by gas pressure which was accumulating within the vent. The
red ash which is very different from both the black and white ashes in many respects is
considered possible to be a mixture of the preexisted and recent ashes which were
affected by alteration due to action by volcanic gases, perhaps, nearby the crater bottom.
Meantime, the white ash characterized by abundant vesiculated volcanic glasses seems
to be that which was ejected in a vesiculating state continuously from magma which
came up to the craters from magma reservoir.
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Table 1. Volcanic ashes from Sakurajima Volcano used for this study

No. Date .°f Color; name of ash Locality ‘Weather Coll.
eruption

79083001 | 1979. 8.30 | Dark grey tinged with | Faculty of Science, | Fine, gentle windy NO
red; black ash analogous | Kagoshima Univ.
to red ash

78052301 | 1978. 5.23 | Greyish black; black v Fine, weak windy ”
ash

77052301 | 1977. 5.23 ” » Fine, gentle windy ”

741025 1974.10.25 " " Fine ”

740723 1974. 7.23 ” v ” v

681013 1968.10.13 | Reddish dark grey; Ushine, Tarumizu Unknown - TS
red ash City, Kagoshima

Pref.

140111 1914. 1.11 | Greyish white; white Kagoshima City v SK

ash

SK: S. Kijima. NO: N. OBa. TS: T. SAKURAL
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EJK D No. 78052301 35 & O No. 77052301 Xz h L i 4g, FRIKD No.681013 5 L HK
D No. 140111 X ZhZhi) 1gh &b, KEAG, LBy L FHEHRAT ST, ThTh
ERL, AF4 F275ALCHBREEL, WRELI. B TEHKRRE 300p & 7ol 2004
WL 50u BEDHEHDK FIZ DO WTHESI VL « A0V FA v I %2F%, R 2,000 A5
BEHEL, ZhnbIWBEREL (B 2K) “XRdl,

Table 2. Volume ratios (%) of constitutent minerals of volcanic ashes from
Sakurajima Volcano

No. Ash; rock Pl Hy Au Mt M C |M+C| TG | Coll. | Anal.
78052301 Black ash 22.5 | 5.2 3.4 1.4 67.2 - 67.5 | 0.3 | NO KI
77052301 Black ash 21.2 | 5.5 4.9 3.7 64.7 - 64.7 tr | NO KI
681013 Red ash 11.4| 1.5 1.1 1.3 84.17 - 84.7 tr TS KI
140111 ‘White ash 19.9| 3.8 3.2 2.4 70.7 - 70.7 tr SK KI

58031901-F | 1946 lava 19.9 | 3.4 1.3 1.1 62.7 | 11.6 | 74.3 n * *
58031901-H| 1946 lava 20.1| 4.0 2.2 1.1 60.0 | 12.7 | 72.7 n * *
Bomb ejected
in 1977 from 20.9 | L9 2.8 1.1 73.8 n TK | MY
Minami-dake

Pl: Plagioclase. Hy: Hypersthene. Au: Augite. Mt: Magnetite. M: Matrix. C: Cavity.
TG: Transparent volcanic glass. KI: K. Inove. TK: T. Kakura. MY: M. YamaMOTO.
* Nacasawa and OBA (1959). n: Not measured.

BEXKUKE, ELRBEERKNT  ARE - EREERSIOYBEANDLRY, BELLD
L DELEREL » V VAL AB IO L2 v ETENET 5,

BEARBRTZ, FOBRYER IOEBRLS AT, BEESOR, BRI EH I E
EHD= MY v 7 ARFICHYTALDO LM IS, BT, chr<t) vz ANFEIITE
C=bY v 7 REREZ LTS,

< Y v 7 ARTFE, BRKUA T AFRIKUFSTALETF - BEENDRY F1IR
C), ThICHERLHEETHLD (51X B) 23@BDLI D, FRKEERL o KILUKFD < b
Y v 7 ARTFIX, BEETRLZ 66~719%, RHRAL 2096 §ik%x L5, RIKIX, <b) v
7 ARFNELLEL (B1IND), KA, BEIEHOEL S Lt EXVEBITH %,

BE KUK DM BRIELCOWT, HEEShBXEFMT — 255\ icd, 2FF TR 1946
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IV. KWK ORiTE

BB KIUKAERIL DEHR (20°C) &4 3RCRT. KHEEADOEHR (¥) 12, [RIK No.
78052301 ¥ & Ut No. 77052301 TR U 1.711 #\WE S h, FRIK No.681013 Tik Z i XH %
RfEE, B, AR No. 140111 TR @ WMENTE S hico MRADEHR (n) WXET
A4 BUBHERER L, 1.557~1.5602 W E S hiico

Table 3. Refractive indices of constitutent minerals of volcanic ashes from Sakurajima Volcano

_ Date of . Hy Pl Pl MG TG
No. eruption Locality ’ Ash ) () | (mg) (N) (N) Coll
78052301 | 1978. 5.23 | Fac. of Science, Black ash | 1.711 |1.557 1.524 | <1.512{NO
: Kagoshima Univ.
77052301 | 1977. 5.23 r Black ash | 1.711 |1.559 1.524 | <1.512| NO
681013 1968.10.13 | Tarumizu City, Red ash| 1.707 |1.559 1.538~| <1.517| TS
Kagoshima Pref. v 1.517
140111 1914. 1.11 | Kagoshima City |Whiteash| 1.716 |1.560 1.530 1.530| SK
1955.10.13 | Saido, Black ash 1.559] 1. 567 KM
Sakurajima
1955. 10. 22 A 1.50~ *
1.52
1956. 5.12 | Kurokami, Black ash 1.565| 1. 569 KM
Sakurajima
1957. 6.26 | KM Black ash 1.566|1.574 KM
1958. 6.19 | Bunrigaku-bu, Black ash 1.560| 1.573 NO
Kagoshima Univ.
1958.11.18 | JK, Tarumizu Black ash 1.5641.573 JK
City, Kagoshima
Pref.
Kurokami, 1.700<8 1.506~
58031901-F | 1946 Sakurajima 1946 lava | 2 7gg | 1-560 1.529 *

MG: Matrix volcanic glass. TG: Transparent volcanic glass. JK: Kyowa Junior High School.
KM: Kagoshima Meteorological Observatory. *Kanno (1961). **Nacasawa and OBA (1959).

KWUAZADEFRRIL, <=bY v 2 A2 o TWAKIUFTFAE, HERLEYPCEEI
N, TANDLHERLACEHINABBRAKLUY A LZHGTTHE SR BKE L OHRKE
DFEAKILAZ AL, ETHEEETHBOA~BELZETIL02% 0, UTORHADOER L,
<tV v 7 ARTFOEREZERL, GTFRBRELELKUFTAZ<IY v 27 AKUF T A,
¥, RERSHAIYTCEEIh, ThnbFMLC LRI h I RBE~RELETS
BRKIUGT T A BEFERAKLUST T ALRLE LILT5,

<=tV v 7 AKUF T ADOREIFTRL, BKT1.524, AKTRRLEE 1.530 NHEIEI hic,
KL, RKTIE, AEINTCBEFRROMBELCAKECENRD D, &K 1.538, &/N1.517
WE S hico

—7%, BEBEHKIUY 5 ZADBHRRICDONTIE, BRFR LIORKFTOFEENREIRTH -
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foted, BRMEBICRETAZ ENTE I otce LZL, BKBOBEFH AT 7 ALEBK
D<) v 7 AKIUA T ADEHE 1,524 XD bHLMEL, T, RIKFOBEFHAK
WA T AERKFD= F Y v 7 ZAKIUKF T ADER/PNEHR 1,517 L W L E N2 L2 R
Shice ARFP TR, BRLETEADOFBHKLUY I ANSEBEIN, ~t V) v 27 AKUF T

ALl A—DBEFREIAE S hic,

BB KIUFKERIEY DFEMEFRRO—I %, HEDIDHE SRCHIL TS, £, BEDK
Z DR, 1955~1958 M H K
IR DORERDEHIRT — 213, 1957~1958 FICHKME I - BB RKFERE KILIEEHES
ERNT, EEZO—ANREL LD (KRE, 1959) D—HTH 5, 5 4 FEIT, 1955~1958 £
BHAUKFOHRERZOWTHIEINICBHRLRT,

b, 1946 FEREFIRE R OBRILY DEFR 2 MRICHELT %0

Table 4. Refractive indices of plagioclases from volcanic
ashes erupted in 1955~1958 from Sakurajima Volcano

' Plagioclase
Date of eruption Locality
n, n,

1955.10. 13 KM, Kagoshima City 1.567 1.569

” Saido* 1. 559 1. 567
1955. 10. 15 Arimura* 1.559 1.564
1955.10. 19 Nishi-Sakurajima 1.561 1.566

Junior High School*
1956. 4.13 Take* 1.563 1.573
1956. 5. 2 Sakurajima 1.559 1.567
1956. 5.12 Kurokami* 1.565 1.569
1956. 5.14 Sakurajima 1.564 1.570
1956. 5.18 Nojiri* 1.557 1.560
1956. 5,31 Kurokami* 1.553 1.560
1957, 1.18 Saido* 1.565 1.870
1957, 1,22 Arimura* 1.567 1.572
1957, 3.19 Kurokami* 1.565 1.575
1957, 3.20 Arimura* 1,561 1.574
1957, 6.26 KM, Kagoshima City 1.566 1.574
1958. 6.19 Bunrigaku-bu, 1,560 1.573
Kagoshima Univ.

1958.11.18 JK, Tarumizu City 1.564 1.573
1958.11. 20 Tarumizu City Office 1.564 1.573
1958.11.24 v 1. 564 1.573
1958.12. 4 ” 1.568 1.573

” JK, Tarumizu City 1. 565 1.574

All places with mark * are located within Sakurajima.

1977~1978 EFEHRIK, 1968 FEMEHARIK IS L 081914 EEHEKF DO M EBDEHFE o &
1955~1958 ED T h LTI, BEC—BTHL00H 5%, i, BRABEFOREAD
BRBBIOCHKFBD= Y v 7 AKIUY 5 ADOBEFTR
X, BRIBEFRO KUY T ADRRKBHRRITIZEAE—KT 5,

BHRFRLIZEAE-FKT 2,

1.

ARl XOBETT R

7,

V. KUWRBHFOHRE LU

KINRBRLF OFRE LOMEEOHE THREC X, SHRELNECAVWLhCRERER
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& - IIVIRRE, (o) EEAEKUF FADEFE « FEREBR IO (d) KUy 7 A ROKERDOHF
& « L PICEB L1 * :

2. BETHEER

Bl == AT, BEHCEINICRE THRE IR KLURKBRFOMR « BEEELHE 1N
T

RIFE 200 4 BB 7R L 50 BRI DB FICOWTHE T TRE S o iRy, BK « RIKE
XOBKCS T, DTRENEHRT 5,

n B K

B No. 78052301 ¥ X UF No. 77052301 D EKiL, HET TOMBFORE - & - BRE LV
BB EALRARTH Do = MY v 7 RKTFIIE, LiIELIE hyalopilitic 8 (81
KC) 7= bPR~TEIREBREET S L0283 B 5, No. 78052301 D KL KKLFHIZ,
BOTERCKEEEFTH= LY v 2 ZAKUF T ARADONE, FERCIE, BEFEH AL
HIARBETHLDLAELINNSDEND D, EEFICS FRCBEFHKIUS T AN
FEIh5b,

BERFCOEINIBEBHKLS T AL, [/EARONZEHCETRIATSHD (B
1M A), REEECHR- CTRODARCESTS LD, SIORHACEE SRS LDOIEE
Shb, TTEREBEEREXUEFORRREFROTEREERHKIUSL 7 A0, TTHAY
BFZ L TW5 EWI EENDART, KUKBKTHOMERO—PAO I TERAEH
kil 5 ADTRAAGERINE, RENF Eoc Enbiihicu . |
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LCWEBEmMEn bR LD LM END, =Y v 7 AKIUF T ARCKIFDFEREIX
DB,
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Elo =PV v 7 ARTFIX, B (FEBEX) BRAKUFIALBETFNDILDSDBED TS,
Fie, JARELRER~IrV v 27 2KkUFFA (BE1XKE, F) WBDHTE\ . BWEFEHK
W o AZBETAHAREENENCEDONS,

3. BTHME T TSI D KUK T OMR
Fo2RK, BTHEBGETCHEIRS § 7 v VENKIURBKTFOBRE T KILKEK
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Fig. 1. Microphotographs of constitutent micrograins of volcanic ashes from Sakurajima
Volcano. Taken by N. OBA in an immersed state in oil under the open mnicol.

A. Plagioclase (P1) within which micrograins of brown-colored transparent volcanic glass are
regularly arranged. Sample No. 78052301, black ash (I-16).

B. Micrograins (PT) showing porphyritic texture in which plagioclase-phenocrysts are dis-
tributed in matrix. Sample No. 78052301, black ash (III-13B). Py: Pyroxene.

C. Matrix micrograins (HT), consisting of volcanic glass and crystallite, those which show
hyalopilitic texture. Sample No. 77052301, black ash (III-22B).

D. Rounded irregular shaped reddish brown-colored micrograins. Sample No. 681013, red ash
(V-13B).

E. Irregular shaped light-colored micrograins of matrix-volcanic glass and vesiculated one
(VG). Sample No. 140111, white ash (IV-20). PIl: Plagioclase. Hy: Hypersthene.

F. Micrograins of vesiculated matrix-volcanic glass (VG). Sample No. 140111, white ash
(VI-2).

FoRRY, BTHEHKEEETRIBY, SHACEL S5 iEDOLDE 0.1~0.01u DHD L
NEBIEINC S\ KR 5p BB DOBEL T, RROFHEEEZRBLICHERE RTLDERP
n, EER~REAETEILDIECREFEDHEFH L IBAEEHESH, THAEREYE
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Fig. 2. Electron microscope photographs showing shapes of micrograins of volcanic ashes from
Sakurajima Volcano. A. Sample No. 740723-1, black ash. B. Sample No. 740723-8, black
ash. Photoes taken by N. OHSAKO.

THLDIREICKUA T ALHEEINRS (B2K Ao —H, KIfE0.1~0.01x BEDBKK T
X, A7 b VR~BERERBELETS (FB2K B)o 2 DR TORRIZHASI TR,

VI. KIWROIESER

1. REDO®RHER LOSHAGE

KILKERBHL, T_TRIE 3004 F 72122004 BN TFD S D959 (BEELH) M Ea b 5k
FnbishbDTH LI, FOEEFHCHANDI L EL, §2g ERIRE I L TLHRY
U, LTI 1o

DI, KEDFEL FAVize AlOs Total FeOs, MnO, MgO, CaO, NaO 3 L%
KO oW TIBERB—U KRB D EL, BFREDTH 2T/, SiOp 55 L O TiO, 1348
X BAME LB REESH, T, FeO, HOE K L0 P05 ZBHDEBRSHIC X » T
ﬁflo <o

2. OWRERR X OBMAHE & DR ,

SRS 5RITT T, LD, 1945 4 - 1955 SR H KUK, 1946 FEREFEE ¥ X
081956 4 - 1977 EREBE KILBDO S EZ T 5,

& 5%, 3k No. 78052301 ¥ X U¢ No. 77052301 D BKix, (LFEERN SR T, £ FA—
DYETHHEE X 5o 1974 FHE KL No. 740723 35 L 0¥ No. 741025 DRIK & ¥ 7=, (L4
BROBNEE 2L, L2 RBRKEIEEAEELLR,

BRI HTE & i3 huE, 1974~1978 FEREHI R IKIL, 1956 £ - 1977 SFERH M H KILTHE 35 X
% 1946 ERRFIEE O S HHECE W EEZ R T . —77, 1974~1978 FEHE H RIK O 5 HEIC -,
1968 M5 H No. 681013 DFRIK, 1979 ZEMEH No. 79083001 D X LU JK 35 X OF 1914 M H No.
140111 DEKZE, TR ENHONCHETHEZANDH 5,

ek, MAxOWECEYELYE 2 H5—2DFRRELDDELT, KUKKFEECHET
BRKIUA ARGHVFEFE NS, MR« /NR (1975) I X AuE, Frdrn KUK Ficik, T4
CHEDHARDHIMFEL THD, 1974~1975 £ H KILKIZDWT, JKIZFEED SO~ 135
1% 208 mg/Kg, &i& 13,000mg/Kg, %7z, Cl7 3% & 18.4mg/Kg, & & 2, 800mg/Kg A
EEh T\,
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BTSRRI D 7L DR KUK D X SRET AR O ALE & L OE DR D, KIUKRD
R AE S MR DF BLRE T2 HT, HPER KG4 B X REFEEZH -,
30KV, 15mA, CuKo DHERHT, Ni 74 42—~ H, BREXBEFLZTR>70 F
BRBIVEARC EREZR T,
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Fig. 3. X-ray powder diffraction patterns for Fig. 4. X-ray powder diffraction patterns
volcanic ashes from Sakurajima Volcano. for volcanic ash, called ‘“‘red ash’”, sa-
78052301 & 77052301 Black ashes. 140111: mple no. 681013, from Sakurajima
‘White ash. Volcano. a-C: a-cristobalite. B-C: -

cristobalite. F: Feldspar. G: Gypsum.
H: Hemihydrate. A: Anhydrite.

8 3 ¥+, No. 78052301 & No. 77052301 D RJK I & OF No. 140111 DEFK D 3 kL, 3
NHBEAERLAZ~v &R, 2028° 3, 23.5° 24.4° 29.4° F L 30.2° TERE
e — 723 FAdb b, HIC 28° FETROND X 7L« €~ 213, BERECEENKRLDOT
Hbo 12121, No.140111 DHERKICRA SIS 2010°~30° HDO_—RADEHL LR DX, DK
R FEREERICEL Z L 2RL T 5,

—77, No.681013 DFRKTIX, a-27 YV A b AnA, BAEBERIOEENREBI L (B4
K)o hSDWEDEEL, MALEC X > TIHRERIN, Tihbb, 130°C mET
BEDY ~ 713H% L, hemihydrate CEXKBERE) DERERTE — 27 1B h, 600°C INET
hemihydrate D' — 7 1IZHKRL, RV CEEEOEREZTITE—7238bh, i, -2
APALEDRBVIC -2 ) A b AAVFEERTE— 223 Bbhic,

7535, No. 681013 DFRKIZIZ, No.140111 DHEKIC I 554 & FRIC, 2010°~30° HT
R—ADFHLENY BB DOL R, KIUKFPCEREEBRDOZ N E2RL TV 5,
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KR DR EZREE R, MBS, 2 ohERAKEC B S e Bk No. 78052301, No.
77052301 ¥ X OF No. 741025 D EIK 3 RE %R, ZhLh# 52g, 40g BIN 20gxED,
*FHARRESTFRESRS 72 « 74+ b4~ SKN-1000 & X b, KE 300u LATC2
WTC, B6RIRT I 7 rvHER, KR 21°C, FEMAE A~V N IZH~ 150 5K6T, HE
20.1, HE 11132 D=FLv v 7Y a—L2F, (4 v vRBCRIEL CTHkbhic. FRIK
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5, No. 77052301 X, fll2F S, BRFHTCRLREL I L1 F0 %,

2. REE50u LLTFORLE S
MR BEATR R T DRE S x5 BT, R 50.0~0.04 HHEICOWT, LML

Table 6. Grain-size distribution (<300 u) of volcanic ashes from
Sakurajima Volcano

No. 78052301 77052301 741025

Ash Black ash Black ash Black ash

S.G. 2.48 2.46 2.39
Micron AR AR AR
interval AV (Wt.%) AV. (Wt.%) AV (Wt.%)
0 -10u 0.703 3.6 ©0.571 3.1 0. 641 3.9
10 - 20 2.127 10.9 2. 247 12.3 2.342 | 14.3
20 - 60 8.247 42.1 8.127 44.5 7.102 43.3
60 -100 11.127 |  56.8 11. 007 60.2 10. 062 61.4
100-150 15. 252 7.8 15. 257 83.5 13.187 | 80.5
150-200 19.102 97.4 17.532 95.9 15. 637 95.4
200-300 19. 602 100.0 18. 282 100.0 16. 387 100.0

S.G.: True specific gravity. AV: Accumulative value.
AR: Accumulative ratio. '
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5. Grain-size accumulation
cruves ¢$<300 u for volcanic
ashes from Sakurajima Vol-
cano.

Table 7. Grain-size distribution ($p<<50 u) of volcanic ashes from Sakurajima Volcano

No. 78052301 77052301
Ash Black ash Black ash
S.G 2.65 2.65
Micron AR AR
interval AV (Wt.%) AV (Wt.%)
0.0- 0.5u 0. 027 0.6 0. 050 1.2
0.5- 1.0 0. 085 1.9 0.092 2.2
1.0~ 2.0 0.192 4.3 0.233 5.6
2.0- 4.0 0. 345 7.7 0. 382 9.3
4.0- 5.0 0.496 11.1 0.521 12.6
5.0- 6.0 0. 607 13.5 0.629 15.2
6.0~10.0 1.011 22.5 0.963 23.3
10. 0-20.0 2.069 46.1 1.883 45.6
20.0-30.0 3.044 67.9 2.808 68.0
30. 0-50. 0 4,484 100.0 4,128 100.0
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BiconwT, $7RERT I 7 e VER CRESHEELTR oo WEXLA & v AECE
FEL oo

(2) WERsR ‘

BIEEREE TR, ChAHBERENCEERBNES N7 7 72E 6 IIKRT. ZhiT
I, EYWDOEEKILC B ORREBEMED k¥ 31T HY47 % KR 5.0~0.5¢ HEDK
Fix, RE50u LATOR T, EEREL 10.5~11.4% CETHZ L2300 %,
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Fig. 6. Grain-size accumulation curves 50
¢<50u for volcanic ashes from
Sakurajima Volcano.
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