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NAKANO, S. and YAMAMOTO, T. (1987)  Major element chemistry of products of the 1986 erup-
tion of Izu-Oshima Volcano. Bull. Geol. Surv. Japan, vol. 38(11), p.631-647.

Abstract . Major element compositions of ejecta and lavas of the 1986 eruption of Izu-Oshima
Volcano were determined by an XRF method. Products of summit eruptions (A-vent) are au-
gite-pigeonite-bronzite basalt with several percents of plagioclase phenocryst, while those of fis-
sure eruptions (B- and C-vents) are aphyric andesite with 53.5-56.9 wt. % SiOz. Most of the
B-vent products chemically fall within ranges of 53.5-54.5 and 56.5-56.9 % SiO2 showing
bimodal character. SiOz-rich andesite has erupted simultaneously with SiO2-poor andesite, at
least at the early stage. Compositions of C-vent products (53.7-54.8 % SiOs) show lateral
variation along the erupted fissure, that is, SiOz content becomes lowest at the central part of
the fissure and becomes higher toward the both ends. At each crater of C-vent, the early-stage
ejecta contain 0.5 % higher SiO2 than those of the later stage.

It is suggested that magmas of the last 200 years including A-vent magma of 1986 have
dominantly suffered the effect of accumulation and separation of plagioclase at the magma reser-
voir just below the summit crater. However, the observed chemical variation of B- and C-vent
products is not explained by only plagioclase fractionation. It would be caused by fractional
crystallization involving mafic minerals or by magma mixing at another magma reservoir.
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Fig.1 Distribution map of craters and lava flows of the 1986 eruption of Izu-Oshima Volcano (NAGAOKA,
1987, simplified). LAT -LAT,LB T -LBII and LC I -LC Il are lava flows. C1-C11 are names of

C-vent craters.

E1R BESWOE— FHEK i
Table 1 Modal compositions of products of the 1986 eruption of Izu-Oshima Volcano.

Sample No.(OSM-) 113 502 309 310 395 401
Vent A A B B B C
Phenocryst
plagioclase 7.4 6.7 0.6 0.8 0.5 0.2
orthopyroxene 0.3 0.4 tr. tr. tr. —
clinopyroxene 0.3 0.2 0.2 0.1 0.3 0.1
titanomagnetite — — tr. tr. tr. tr.
Groundmass 92.0 92.7 99.2 99.1 99.2 99.7

18 HOBEHEMICHEBEL TS,
PIEARRTI6-8REEGIN, BBLLVLKE
EBDT T A GBI EHIFRICEFI LT AR
B (F¥0.5-2mm) DS (Platel-a,b) &, THEY
PEITEET, BL20.2- 1mmOEMNER LB 5.
—EICRIBEDHHE N, VIS BLES T Angsgo D
M RFL, EFRET Ang BiTR & 2 D BB An Bi5

WWZ UL 2%, MHEE (G8MER, Enrsge) 0.2-
Imm DEFB LV LEBARERTEY 3 VIERORIGH
RO, BREGIMTEA LD INTH S, KREE
12 0.4mm LT CEBZVLEARTH S, HEHERE
LTEER, YT IV vy 2 A —D x4 PRUOED 3 Vi
APOL A, AKOEEWICEIREHSEY B & LT
BEELEV. £/, DALARRD LRV,

—632 —



FERBAXIL 1986 EREHMY D EFSCFEME (FF & - ILTTHE)

REBRERSER, EaER (TEEA, 750V
Yoo F-=Vx4 ), EVaVHER), F¥UBBER
UXEBRI S Aohb. RHFERIZETINEZ V.

2.2 B, C:XOMHY

B, C:AOMEMMIE, WTFhdBaEL\V LEERKEDRE

BERWAETHD. BIET A L) ICSIOEFEN
53.5-54.5wt. B AEED S D &, 56.5-56.9wt. % D b D
ZREL DT HNDDS, WIRHIZSETTLE ORI
BEETH L. ARMICRINCKRBEOMERER LT
DHIEHNTEE.

FEAPAIEA KOBEBY L FERE, 2BECSTOR
(Plate 1-c), H'S ABEMZ &A% L DEEITREL (2
mm PLTF) OfERE, BHRTImm LTOEEL K
BTHh5H. FEAOMEIE, HIMET Angse T, B
BT Ang FIRICABIC A A ICZ L 2B b D%
vy, —EOEMIRAE R, FOMEAY Angs-go Tl R HE
EERTZEND L. BEEPERIZER 2V LIBEOE &
BA, Y 7AVY 9y 74T x A VRUKEY s VY ERD
L%, WD 0.5mm LT TENTHA. FhEh
HMoOBRTHLIENE . SHER (BHER,
Engsg0) DT ENTHY, EVa VAT LEYT
IV 72 F =T x4 MORIGRIZHVEAT LTV A.
FEREV LEEROF ¥ VESEOMBERIE T
HZ¢bHLH. BCKOBEYIEREESATHY,
— OB/ CEINAIHELYTBO LR (1
®), EMET CORBEOREEEILE V. Fahc
oTiE, BREELTHREROALIETNEVESD
H5.

AR, SER, HEER, 75 VESERUAER
HIGAEY %Y, AXKOEEY & FRFICRIFERIE T
Tz,

2.3 HRiEE
BAOBEHYHICIERSRELAZLE-TA %A b
Bos ks (“BR”) I PETHENFRDOD o
Twab, AR CKOBBHFICZRNZER TN
W, FEFICE BB LA REES =28 K10 1983
EBEYRTHIRESNTEY, KIERELHEST
7R A RIBOMES I EMThbR Ty S (B
FiEH, 1984). 4, B KOIMEHYPICTHRILL 725
e (11508) 2Bk Eh 5.

OHEIH KEE2V LUKATARGICIEHETD
5. HENDRBEIBED (Anssr), TBER, €V s
VERRUT 5 S TH A, FHRATERCTEMIK
DbDOHEL, BER 1mm T ThH5, B@EARD
Y¥a VAL, KEX0.2- 1mm THIRD & D%\,

FF VRSN 0.3mm LT CRAR W LB E LT
W5, INSOHEWIIERREEEERT LIS
(Plate 1-d) NS DIPDOEEIERICKIBOREL
TBEDH T ANPEDTNWES,

OFIH  AERUBKBEDOTIZLREZEL TV D
DWEL, WIRMICARBETH L. BRIIBEINTL
BEFPLAEIE L, BRI 1 nn DT CRER 24
Ex2LTw5 (Plate 1-e). #DiFh, MERELED
T RERROF Y Y HEEI O 5h. FHERI Anseeo
TRES1Imm UTORBREZELTCVWEILLH 57,
MEDEELH ), HAZFEITWEI ENLWV. LE
HERIEKRE L 0.4mm BLT OMBT, RNERGW: &0
BRTFZEATEY, BATHMRONEHEY L8R
DEAGBLFALEBELEDbLDNL. 7% BB
0.5mm U FCAAZHITNnE, ZNS5DEYWOB %
FEIRBOBELZEBON I APEDT VAN
(Plate 1-e), FBELVLFBEDH T AP 5 %5
DFIdBH. Z0Ih, AREOSEERMEBbhS,
ML OREREY, BAEARUDBOMERDESK
(1mm UTF) PPE&ETN TS (Plate 1-1).

3. 2ARb¥HEN

SEEFRSHIE, 0 XBROMECLTbhZL.
REORB, 75 AFRIEBEEAS - KFE (1976) i<
572, PIERERE T Philips #80 PW1400 BIETH 1,
Rh&BRk &M L, IEEMRE 40kV, 75mA OEGTER
D EATo 7. 1986 EERABMOREN L AWHEREH
2 FITRT. MTABRE I, £8% Fe,0.¥2 LTEL,
10BN EEEEIHAT00 %1275 L HICHFTEL/E
FHVA. SHOBREIEEIIL (1984) LIFIFR—T
HY, WEREIEERKIB-1a D5 AWK IED
—EEEHE ZE OSWRER (17 /) i3, Siox B LTid
B/ME 53.01wt. %, BA{E53.17, FHfEIL 53.12, 2
ERFEZ0.048 Th o7

7 31986 MY DI AT, 1777-718 £ (LA DK
WEk), 1950-51, 1954, 1964, 1974 £ DWW, [
— S TH IO # 1T o 2. FORERITE 3 ERIET.

3.1 AXOEHHE B, CRKOBHEHYDILE

2 2 I 1986 £ DB D Si0, B %R, =i
1EA (1987) 1L DTSNz L)z, A kO
HY (DT, A) & B, C:kOmHY (LT, B, C) ®
MR E IIHEICKN SRS, SIOEHEBTADLE AR
52.2-52.5 % DRI AY, 12 A 18 HOBHEY & T
FEEITHETHS. A DAILOs, Fe0sX%EDIELD S
BRIBEAREEOHELEIONDN. A XS OB

— 633 —




—¥E9—

Table 2 Selected analyses of bulk chemistry of products of the 1986 eruption of Izu-Oshima Volcano.

H2ER 1986 FRERB KM O SR

Vent Sample No.(OSM-) Si0,* SiO, TiO, Al,O; Fe,O;* MnO MgO Ca0O Na,0 K,O P,0O; TOTAL | GEMS No.*
103 bomb 52.44 52.26 1.22 14.79 14.02 0.20 4.64 10.16 1.89 0.40 0.08 99.66 GSJ R39695
105 scoria 52.44 51.98 1.20 1491 13.83 0.20 4.55 10.17 1.79 0.40 0.09 99.12 | GSJ R39696
108 LA II lava 52.32 52.11 1.21 14.97 13.92 0.20 4.68 10.25 1.79 0.39 0.08 99.60 | GSJ R39697

A 113 LA I lava 52.40 52.16 1.22 14.90 14.00 0.20 4.59 10.16 1.84 0.40 0.08 99.55 | GSJ R39698
118 LA I lava 52.23 51.97 1.19 15.18 13.77 0.20 4.62 10.31 1.80 0.39 0.08 99.51 GSJ R39699
201 bomb 52.37 52.17 1.22 14.83 14.02 0.20 4.67 10.17 1.85 0.40 0.08 99.61 GS]J R39700
501 bomb(Dec.18) 52.38 52.02 1.22 14.78 14.04 0.20 4.66 10.11 1.81 0.40 0.08 99.32 | GSJ R39701
502 bomb(Dec.18) 52.38 51.91 1.22 14.74 13.95 0.20 4.62 10.14 1.84 0.40 0.08 99.10 | GSJ R39702
309 LB I lava 54.43 54.12 1.27 14.29 14.19 0.21 3.83 8.79 2.15 0.48 0.10 99.43 | GSJ R39703
310 LB I lava 53.70 53.44 1.30  14.29 1453 0.21 4.06 9.06 2.09 0.45 0.09 99.52 | GSJ R39704
359 LB I lava 55.33 55.01 1.25 14.19 13.91 0.21 3.60 8.56 2.07 0.52 0.10 99.42 | GSJ R39705
318 LB II lava 56.85 56.53 1.19 14.16 13.21 0.21 3.09 7.97 2.35 0.61 0.12 99.44 | GSJ R39706
395 LB II lava 56.71 56.69 1.20 14.21 13.29 0.21 3.17 8.10 2.37 0.60 0.12 99.96 | GSJ R39707

B 312 LB I lava 54.15 54.01 1.29 14.27 14.38 0.21 3.94 8.91 2.16 0.47 0.10 99.74 | GSJ R39708
321 LB I lava 54.39 54.42 1.28 14.40 14.29 0.21 3.91 8.84 2.13 0.48 0.10 100.06 | GSJ R39709
354 bomb 53.82 53.76 1.30 14.32 14.60 0.22 4.07 9.08 2.00 0.45 0.09 99.89 GSJ R39710
387 bomb 53.81 53.77 1.30 1436 1454 0.22 4.06 9.09 2.04 0.45 0.09 99.92 | GSJ R39711
366 bomb 54.09 53.86 1.29 14.28 14.42 0.21 4.01 8.96 1.98 0.46 0.10 99.57 | GSJ R39712
351 bomb 56.82 56.23 1.19 1414 13.10 0.21 3.13 7.95 2.29 0.60 0.12 98.96 GSJ R39713
402 C1 bomb 54.49 54.09 1.27 14.18 14.16 0.21 3.84 8.78 2.16 0.48 0.10 99.27 | GSJ R39714
446 C 2 bomb 53.78 53.44 1.29 14.27 14.53 0.21 4.06 9.02 2.00 0.45 0.09 99.36 | GSJ R39715
433 C 3 scoria 54.76 54.25 1.26 14.13 14.05 0.21 3.77 8.70 2.11 0.49 0.10 99.07 | GSJ R39716
406 C 4 bomb 54.09 53.73 1.28 14.28 14.32 0.21 3.94 8.92 2.09 0.47 0.09 99.33 GSJ R39717
408 C5 bomb 53.91 53.59 1.28 14.34  14.37 0.21 3.99 8.97 2.11 0.46 0.09 99.41 | GSJ R39718
439 C5 bomb 54,28 54.17 1.28 14.35 14.31 0.21 3.95 8.90 2.05 0.47 0.10 99.79 | GSJ R39719

C 409 C 6 bomb 53.88 53.52 1.29 14.27 14.39 0.21 4.02 9.00 2.09 0.46 0.09 99.34 | GSJ R39720
401 LC I lava 53.88 53.51 1.29 14.31 14.41 0.21 4.04 8.98 2.02 0.46 0.09 99.32 | GSJ R39721
426 C7 bomb 54.03 53.91 1.28 14.36 14.39 0.21 3.97 9.01 2.09 0.46 0.09 99.77 | GSJ R39722
416 C8 bomb 54.12 53.69 1.28 1425 14.31 0.21 3.89 8.88 2.12 0.47 0.10 99.20 | GSJ R39723
420 LCII lava 54.24 53.76 1.28 14.23 14.22 0.21 3.89 8.83 2.11 0.48 0.10 99.11 GSJ R39724
435 C 10 bomb 54.32 54.08 1.28 14.34 14.31 0.21 3.89 8.82 2.05 0.48 0.10 99.56 | GSJ R39725
443 C 11 bomb 54.59 54.56 1.27 14.39 14.22 0.21 3.82 8.80 2.08 0.49 0.10 99.94 GSJ R39726

SiO,* : normalized SiO, values to total as 100% (used in text as SiO,)

Fe,Os* : total iron as Fe, O,
GEMS No.* : registered No. at the Geological Museum of Geological Survey of Japan.
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Table 3 Selected analyses of bulk chemistry of products of 1777 to 1974 eruptions of Izu-Oshima Volcano.

No.(OSM-), year SiO,* | SiO, TiO, ALO; Fe, 0% MnO MgO CaO Na,0O K,0 P,0; TOTAL
1001 1777-78 51.82 | 5150 110 16.66 12.86 018 4.07 1077 179 037 0.08 99.38
1003 1777-78 51.76 | 51.24 1.08 16.90 1258 0.18 399 1082 178 0.36 0.07  99.00
1006 1778 ?  52.74 | 5257 136 13.86 1502 022 465 956 190 044 0.09  99.67
1008 1778 52.80 | 5251 136 13.81 1494 022 458 953 197 045 0.09  99.46
1012 1778 52.75 | 5257 136 13.83 1501 022 464 954 195 044 0.09 99.65
1018 1778 52.78 | 5241 135 13.82 1491 022 459 953 193 044 0.09 99.29
1102 1950 53.06 | 52.83 1.22 1452 1420 021 452 978 180 041 0.08  99.57
1106 1951 53.06 | 5252 1.22 1452 1405 020 439 974 18 042 0.08 9899
1121 1954 52.38 | 51.74 118 1548 1342 019 418 1034 177 040 0.08 98.78
1131 1964 5198 | 5183 1.07 17.01 1247 018 415 1094 163 036 0.07 99.71
1141 1974 52.06 | 52.21 1.04 1743 1221 017 404 1107 170 035 0.07 100.29

Si0.* : normalized SiO, values to total as 100% (used in text as SiO,)

Fe,0,% ! total iron as Fe,O,
1001 -
1003 :
1006 -
1008 :
1012 :
1018 :
1102 :
1106 :
1121
1131
1141

GSJ R26278, lava flow of 1950.
GSJ R26297, lava flow of 1951.
GSJ R26331, lava flow of January, 1954.

GSJ R26303, Y,c of ISSHIKI(1984b), cowdung bomb ejected at the early stage of 1777-1792 eruption.
GSJ R39502, Y.c of IsSHIKI(1984D), scoria ejected at the early stage of 1777-1792 eruption.

GSJ R39503, Y,x of IsSHIKI(1984b), lava flow of 1778 2.

GSJ R39505, Yin of ISSHIKI(1984b), Nakanosawa lava flow of 1778.

GSJ R39504, Yin of ISSHIKI(1984b), Gomisawa lava flow of 1778.

GSJ R26307, Y:a of ISSHIKI(1984b), Akazawa lava flow of 1778.

GSJ R26371, scoria ejected on December 30, 1964.
GS] R26373, scoria ejected at midnight from February 28 to March 1, 1974.
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Fig.4 Histograms of SiOz contents of B-vent products of the 1986 eruption of Izu-Oshima Volcano. The
range of C-vent products is also shown. B-vent ejecta include scoria fragments, volcanic bombs and
spatter samples.
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Fig.5 Vertical variation diagram of SiOz values of B-vent scoria bed. A single open circle is one analysis for
a single scoria fragment. Samples are collected from a pit near the flow front of the LB Il 1ava flow.
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Fig.6 Lateral variation diagram of SiO; values of C-vent products. Solid circles . the lowest ejecta for each
crater, half solid circles . the lowest ejecta as far as exposed. The analytical error for JB-1a is shown
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Fig.7 Schematic cross section of C-vent dike in terms of SiO; zoning. Magnitudes of arrows correspond to
those of effusion rates and/or effusion volume. SiOz content increases from the central part to the both

side of the dike.

#AE BAODOHH SRS RBES D&M
Table 4 Selected analyses of bulk chemistry of vesiculated xenoliths ejected from B-vent

Sample No.(OSM-) Si0,* | Si0, Ti0, ALO. Fe,0,* MnO MgO CaQ Na,0 K,0 P,0; TOTAL | GEMS No.*
329 type-1 59.50 | 59.17 1.05 13.96 11.68 020 2.64 7.19 267 0.77 0.13 99.46 | GSJ R39734
313 type-1 61.77 | 61.40 0.96 13.93 10.71 020 197 6.39 2.86 0.83 016 99.41 | GSJ R39735
319 type-1I 62.78 | 62.74 0.93 13.86 1052 019 1.60 6.06 3.00 0.85 019 99.94 | GS] R39736
300 type-1I 62.86 | 62.66 0093 13.76 1051 020 1.62 597 297 0.88 0.18 99.68 | GSJ R39737
331 type-II 61.77 | 61.21 1.00 1352 12.05 0.22 1.24 599 299 0.66 023 99.10 | GS] R39740
299 type-1II 62.02 | 61.66 1.00 13,52 1217 021 1.04 561 314 080 027 99.42 | GS] R39741
320 type-II 63.62 | 62.98 1.02 1315 1092 018 1.00 525 322 1.06 022 99.00 | GSJ R39742
297 type-1I 64.27 | 64.08 0.89 12.98 11.09 020 090 5.12 316 1.05 0.23 99.70 | GSJ R39743
389  type-II 66.50 | 66.12 0.80 12.68 9.72 017 080 457 323 117 018 99.44 | GS] R39744

SiO,* : normalized SiO, values to total as 100% (used in text as SiO,)
Fe,0,% ! total iron as Fe,0,
GEMS No.* : registered No. at the Geological Museum of Geological Survey of Japan
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Plate 1

Photo b is taken in cross-polarized light, and others are in plane-polarized light. Scale bars are 1

mm. pl: plagioclase, px : clinopyroxene, mt : titanomagnetite, qz : quartz.

a) and b) Plagioclase phenocryst with glass inclusions in LA Tl lava (OSM-108).

¢) Plagioclase phenocrysts with and without glass inclusions in LB [[lava (OSM-303).

d) Type- I xenolith with glomeroporphyritic texture (OSM-319).

e) Type-1II xenolith with quartz grains (OSM-320).

f) Aggregates of fine grains of clinopyroxene, titanomagnetite and plagioclase in type- [l xenolith
(OSM-389).




