#

g

Kl 55 54 % (2009)
35

5 93-112 H

PrEREKIL: SURHTH D < fall 3 [ O KIRIE K D
TR L B SRS
HEAIFHERS « BOR—17%% « JBRIEZHpwe: o psl—ppeees

(2008 /-9 A 3 H3f+, 2009 45 A 21 HZED

Izu-Oshima Volcano: Precise Sequence and Mitigation Program of the Latest

Three Large-Scale Eruptions Revealed by Historical Documents

Masashi Tsukur*, Kazuyuki Dancr™*, Shozaburo Sato*** and Kouichiro HayAsHI
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Inflation of Izu-Oshima volcano has been observed since soon after the latest middle-scale eruption occurred

in 1986. Such deformation is understood as re-storage of magma beneath the volcano.

Because more than 230

years have passed since the last large-scale eruption in 1777, Izu-Oshima is overdue for an average recurrence

interval of large-scale eruptions, 100 to 150 years.

Preparing for the forthcoming eruption, we aime to improve the resolution of volcanic activities in historic

time.
results are summarized as follows.

reviewed sequences of Y3 (1552 Ten’bun), Y, (1684 Jokyo) and Y, (1777 An’ei) eruptions.

Archives on historical eruptions, as well as topography, and stratigraphy of the volcano are reviewed. The
(1) Based on historical archives as well as stratigraphy of the volcano, we

All these three

eruptions occurred inside the caldera and proceeded in the order of scoria fallout - lava effusion - ash fall, which
is the typical sequence in Izu-Oshima. Duration of main eruption stage, start from basal scoria eject to lava
effusion, ranges from 1 to 2 weeks in Y3 and Y, eruptions, to 14.5 months in Y, eruption which is bigger than the
former two. Those of magma-withdrawal stage, ash-fall stage, lasted 6 years in Y, and 9 years in Y}, respectively.
(2) In Y, eruption (1777-1792), the local government of Izu grasped the sequence of volcanic activities by

frequent reports from the island and by inspections of government officers.
reports and mitigation programs to the central government.

The local government submitted
(3) In case of future large-scale eruption occur in

caldera, accurate information of magma-head level is indispensable for the prediction of eruption behavior. (4)
We pointed out the significance of topographic lows on the northwestern and the northern flank to predict the flow

of lavas.

Key words: Izu-Oshima volcano, historical eruptions, historical documents, sequence of an eruption, hazard

mitigation program
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Fig. 1.
Izu-Oshima volcano.
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Table 1. Volume and mass of Younger Oshima Group
(after Nakamura, 1964; Sakaguchi, et al, 1987).
Eruption years of S,, N», Nj, Y¢are revised after
Yamamoto (2006) and Tsukui et al. (2006). Dense
Rock Equivalent (DRE) is calculated assuming
magma density of 2.7 g/cm®.
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Table 2. Sequence of recent large-scale eruptions Y;, Y, and Y; of the Younger Oshima Group.
Eruption |Member — — Date of Beginning - Year of End
pele's hair, basal scoria} lava H ash
y : i 1783, Nov. 25
S T LN S i(Ten'mei 3, XI, 2)
i {11778, Nov. l4or 15 |
i
1777 Y, : 1792
(An'ei) ”r1778,Apr19 o (Kan'sei 4)
(Al T 17) G (Anei 7,100, 19) bomeeeeeeererennnnees
: 1777, Aug.. 31 :
| (An'ei 6, VII, 29) i
duration 7.5 months : 7 months 9 years
i 1684, Aug.. 29
;6}(84 Yo 1i8a Viar 31 397 by TesaL Apr 11 . 1o \
(Jokyo) (Jokyo 1,11, 16 (or 1)) (by Jokyo 1, I1, 27) (Genroku 3)
duration <14 days . <acouple of days
1552, 0ct. 7 | 1552, Oct. 15 :
T 15,}5)2 ¥ (Ten'bun 21, 1X, 19) ¢ (Ten'bun 21,1X,27) i ? ?
(Ten'bun) duration 8 days <acouple of days ! ?
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Fig. 2. Thickness of basal scoria, ash (in cm) and lava
distribution of Y;, Y, and Y; members, compiled
from Nakamura (1964), Isshiki (1984b), Koyama
and Hayakawa (1996) and Kawanabe (1998). Solid
line: basal scoria; broken line: ash layer.
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Table 3. Population and number of cargo boat in Oshima Island in the 18" century.
Year Population
A.D. Japanese calendar year Niijima . Okata Sashikiji Senzu Nomashi Total Cargo boat | Ref.
(Motomachi)
1749 Kan'ei 2 1101 321 135 94 143 1794 13 1
1774 An'ei 3 1323 416 164 99 227 2129 23 2
1778 An'ei 7 2298 3.4
1781 An'ei 10 (=Ten'mei 1) 2336 21 5
1789 Ten'mei 9 1251 389 190 79 167 2076 23 6
(population (population o ”
% 4. 93. . E . .
in 1789) / in 1774) (%) 94.6 3.5 1159 79.8 73.6 97.5

References: 1.

[EE —FEREZHME] (official documents submitted from Izu-Oshima in 1749).

2. TPl

Pt 4 £ T A ] (documents about Izu Islands submitted to the central government (submitted from the

Local government of Izu in 1774)). 3.

submitted to the central government in 1777 (the Local government of Izu)).
documents on Izu-Oshima eruption in 1777-1778 (submitted from the Local government of Izu)).

6. MRIAJLEREZHNE] (official documents submitted

] (Inspection report of Izu Islands in 1781-82).
from Izu-Oshima in 1789)
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These flows are strongly controlled by topographic
Contour interval is 20m. Note topographic depressions on the southeast of

Motomachi town and on the north of caldera rim.
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