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The boiling sand and boiling water by the 1944 Tonankai Earthquake based on questionnaire survey
in the Otagawa Lowland, Shizuoka Prefecture

- Geomorphological and geological conditions of liquefied sites -
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The boiling sand and boiling water in the Otagawa Lowland by the 1944 Tonankai earthquake were studied by

questionnaire survey. The number of boiling sand and boiling water was 796. The boiling sand and boiling water

are mainly generated in the southern part of the Otagawa lowland, and are concentrated in the old river channel,

low natural levee and relatively low sand dunes along the Enshu-nada coast, which are considered to be prone to

liquefaction. Liquefaction of a muddy ground is often caused by the presence of a buried sand layer underneath.

Keywords: boiling sand, boiling water, 1944 Tonankai earthquake, liquefaction, Otagawa Lowland.
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Fig.1. Study area map. Compiled from the 1:50,000 “Iwata,

Kaketsuka” topographic map published by the Geospatial
Information Authority of Japan.

34° 50

34° 40
137° 45’

138" 00
[ monse o) mmms N B awan
e L] ®**# [ 2o

BB
B2 HE
[ 122587 1/50,000 4ty R R AT AR M 45 261X T4 1 - R |
Z HITARRk
Fig.2. Topographical land classification map. Compiled from the
1:50,000 “Iwata, Kaketsuka” geomorphological land classification
map published by the Ministry of Land, Infrastructure, Transport and
Tourism of Japan.
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Fig.3. Ground classification map. Compiled from the 1:50,000
“Iwata, Kaketsuka” subsurface geological map published by the
Ministry of Land, Infrastructure, Transport and Tourism of Japan.
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Table 1. Number of the boiling sand and boiling water and their percentages to the number of questionnaires in Iwata and Fukuroi areas. The
representative surficial geology of each district was used as the surficial geology occupying the largest area, referring to the
geological map. Base geological map is from the 1:50,000 “Iwata,Kaketsuka” geomorphological land classification map published by the
Ministry of Land, Infrastructure, Transport and Tourism of Japan.
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Fig.4. Occurrence sites of the boiling sand and boiling water caused by the 1944 Tonankai earthquake in the Otagawa lowland and the left bank
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Fig.5. Questionnaires depicting the boiling sand and boiling water in the Kudo area of Fukuroi City.

_23.



k. WD 35 - 12 BHOME
LA UL RS
ot Ll

S
=12
A e 1;":_'"
s
Ly
R [

| — I
(

e '—‘ ll'|

(3

8 %F.I

2 e A
n AR
05 -
P
79

(a)

(b)

(X 6 SR SR IT7E P i X o (a) S A P T ERR (0) D RE K - RERD il T o — R

Fig.6. Questionnaires depicting the boiling sand and boiling water in the Nishiasaba area of Asaba Town,Fukuroi City(a) and Toyohama area of

Fukude Town, Iwata City (b).
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Minamimikuriya area, Iwata City. Photo by the late Mr. Ryotaro
Miyauchi.
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Fig.8. Location of the boiling sand and boiling water in the Northern
Otagawa Lowland. Base maps are form the 1:25,000
“Yamanashi”(1980) and “Fukuroi” ( 1986) topographical map
published by the Geospatial Information Authority of Japan.
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Fig.13. Geological section of Kudo area, Fukuroi City.
Compiled from the Crisis Management Department in Shizuoka
Prefecture (1982).
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Fig.14. Location of the boiling sand and boiling water in the
Minamimikuri area of Iwata City, Toyohama area of Fukude Town,
Iwata City and Nishiasaba area of Asaba Town, Fukuroi City. Base
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Fig.15 Topographical classification map of the southern Otagawa
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geomorphological land classification map published by the Ministry
of Land, Infrastructure, Transport and Tourism of Japan,

1:25.000 "Fukuroi,Mukai” ,”Iwata” ,”Kaketsuka” topographical map
of water management published by the Geospatial Information
Authority of Japan and Fujiwara et al.(2020). The left frame
shows the range in Figure 17, the middle frame in Figure 14 and the
right frame in Figure 19.

m
51 034 043 044E021 GOO1 . NO7
e L T W e v
ﬂ I { ."\ . - _E....
10 |- =
=)
BE o
25 -
(58]
) 5] mreum %
30 w =
= vkt =
351 2 ki =

16 #2 P 77 P AR 1 X, 9323001 T ) s X oD et g i [
i) SRR R (1982) KD VR AR

Fig.16. Geological section of the Minamimikuriya area of
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City. Compiled from the Crisis Management Department in
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Fig.18. Geological section of the Fukude area of Fukude Town, Iwata
City. Compiled from the Crisis Management Department in Shizuoka
Prefecture (1982).
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Fig.21. Geological section of Sachiura area, Asaba Town, Fukuroi
City (east-west sideline). Compiled from the Crisis Management
Department in Shizuoka Prefecture (1982).
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Fig.23. Percentage of eruption types by ground.

Black square: water, dots square: sand, horizontal stripes square:
mud.
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Fig.24. Location of ground cracks in the Otagawa lowland and the left
bank of the Tenryugawa lowland caused by the 1944 Tonankai
earthquake.
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