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Fig. 1. Colummer sections of archaeological sites, in South Kanto.
(Localities are shown on the map of Fig. 2.)

A : Black band (1~12: The third Black band in Sagamino Upland.) B : scoria bed

C: scoria & loam bed D: Undulating zone E: clayey impermeable bed. F: loam bed
1: Tana-inariyama 3: Kashiwagaya-nagaosa 4 : Hayakawa-
8: Neshita 9: Ukechi-daiyama
10 : Shimotsuruma-nagabori 11 : Nagabori-minami 12 : Kamiwada-jydyama (above in
sagamino Upland) 13 : Hirono-kita 14 : Oyatsu 15 : Hirooya (above in Shizuoka
prefecture) 16: Sunadadai 17 : Hinata-minami-shinden (above in west part of Kanagawa
prefecture) 18: Suzuki 19: Musashidai 20 : Nenokami (above in Musashino Upland)
21: Umanokuchi 22: New Tokyo international airport No. 14 (above in Shimousa Upland)

2 : Kurihara-nakamaru

tenjinmori 5: Terao 6: Jizozaka 7: Daikanyama
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Fig. 2. The distribution of active faults and epicenters of large earthquakes
(more than M7) in south Kanto.
1: epicenter. 2: active fault. Active faults are taken from Japan Association for Quaternary
Research (1987) and epicenters from Research Group for Active faults (1980).
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7 : Density/Viscosity ratio. 51 : Kinematic viscosities of upper bed.
72 : Kinematic viscosities of lower bed. Added in part to Anketell ef al. (1970)
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Fig. 4. Displacement of Johmon pit caused by land-slide, in Sunadadai site, Hadano City,
Kanagawa Pref.
Rewrote Shishido - Uemoto (1988a-b) in part. The locality of Sunadadai site is
shown as 16 in Fig. 2.
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The Formation of Undulating Zones in Tephra Beds
in South Kanto, Central Japan.

—Liquefaction of tephra, formation of undulating zones,
and movement of relics caused by earthquakes.—

Shinji UEMOTO

The archaeological center of Kanagawa Prefecture, Nakamura-cho 3-191-1,

Minami-ku Yokohama, 232 Japan

There are undulating zones in tephra beds in South Kanto. In Sagamino Upland, they
can be seen particularly in the third black band (B3) and “soft loam” in Tachikawa loam
(Fig. 1). It has long been interpreted that these zones were formed by periglacial involution.
However, there is no evidence that the climate of South Kanto turned cold enough to form
periglacial involution in glacial age. Therefore, I examined another possible factors of
forming undulating zones except for that cold climate.

Undulating zone in the third black band, lies between scoria bed (upper) and loam bed
(lower). The facies of these beds show a great difference in quality, especially in tightness
and viscosity. And there is clayey impermeable bed under these beds (Fig. 1).

Miyata (1988) pointed out the possibility of involutional deformation being formed by the
gravity deformation caused by reversed density stratification. In other words, when strati-
fications different in density, such as scoria and loam beds, become saturated, involutional
deformation would be formed by liquefaction caused by earthquake shaking. That is, the
cold climate is not always an indispensable factor according to him.

In Sunadadai Site, trap-pits of Jomon Period are displaced by landslide (sliding of bed-
ing plane) which is supposed to be induce by earthquakes, and in consequence of that, sco-
ria bed right above the sliding plane, is deformed into undulating zone (Fig. 4). In this way,
undulating zones are supposed to be formed by liquefaction of tephra and/ or landslide in-
duced by earthquakes, and gravity deformation, caused by reversed density stratification.

Moreover, gravels of max. 7cm in diameter are raised up 10cm with the sandboilings
by earthquake shaking (Sangawa, et. al,, 1987). This phenomenon suggests the possibility
that the localities in South Kanto where paleolithic age artifacts were found may have been

influenced by the phenomena induced by earthquakes.
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