T ®IT

PhSERHARARIFERATII e S 45 63 5 2002 4F 6 H

BE SR 1 M 0D b M BT R

AL

Underground Geological Structure beneath the Kanto Plain, Japan
Hiroyoshi SUZUKI

Special Researcher

National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

Underground geological structure beneath the Kanto plain was studied by the analysis of many boring, logging and
geophysical data, and depth and thickness distribution of the pre-Neogene, Neogene and Quaternary strata were cleared up.

The pre-Neogene basements have large ups and downs, and their upper interface depths are estimated more than
4,000 meters beneath the Boso peninsula, 3,500 meters beneath the eastern Kanagawa prefecture and middle Tone
river basin, and 2,500 meters beneath the coastal area of Kashimanada.

Miura Group and its equivalents (Miocene to early Pliocene) were deposited on the pre-Neogene basements. The
thicknesses are estimeted more than 3,000 meters beneath the middle Boso peninsula, eastern Kanagawa prefecture
and middle Tone river basin and 2,000 meters beneath the coastal area of Kashimanada. These strata do not exist
beneath the middle to eastern area of Ibaraki prefecture and northen area of Chiba prefecture.

Kazusa Group and its equivalents (late Plicene to early Pleistocene) were deposited on the Miura Group and its
equivalents or pre-Neogene basements directly and were distributed in the whole area of the Kanto plain. The
maximum thicknesses are estimated more than 2,000 meters beneath the northern Boso peninsula and northern Tokyo bay.

Shimosa Group and its equivalents (late Pleistocene) were deposited on Kazusa Group and its equivalents and
were distributed central part of the Kanto plain and the lower basin of Sagami river. The maximum thickness is
estimated more than 400 meters at the northern Tokyo bay and its neighborhoods.The middle part of the depositional
basin moved from south to north during Neogene and Quaternary Periods.

Changes of depositional environments after Miocene in the Kanto plain are explained by the global sea level changes

and crustal movements, which were caused by extension of the Japan sea and subduction of the Philippine sea plate.

Key words : Kanto plain, Basement structure, Underground geological structure, Boring data, Geophysical prospecting
data
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Fig. 1 Geology of the Kanto plain and adjacent area (compiled from Sugiyama et al., 1997)
1 : Holocene, 2 : Tachikawa terrace deposits and thier equivalents, 3 : Musashino terrace deposits
and their equivalents, 4 : Shimosueyoshi terrace deposits and their equivalents, 5 : Quaternary
volcanic rocks, 6: Middle Pleistocene (Shimosa Group and its equivalents), 7 : Lower
Pleistocene to upper Pliocene (Kazusa Group and its equivalents), 8 : Miocene to lower Plio-
cene (Miura Group and its equivalents), 9 : Pre-Neogene.
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Fig. 2 Location map of the referred boring wells. Num-

bers in the figure correspond to these of the

Table 1.
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Table 1 List of the referred wells. Numbers of the wells correspond to the numbers of Fig. 2.
BES| L OH A& AOES | EBRERE | AHE=R |ZHEHANE | LLEENALE | THRERESE £ E XM
(m) (m) L ERE (m) EERE () EERE (m) HERE (m)
] i 2933 BT e 524 209 2/ (1964)
2 |$9)1| BT 105 1300 EEY -acey N NG| (#) } Y3 (FA18)
3 |[RBIBERRIFH 57 1983 EEY EET 467 B EHA - /I (1999)
4 |SEMERRHF 20 1215 576 576 389 130 R - /A (1999)
5 |EmTiRRH B 1536 1515% 1515% T8 B (#) R E (FL1B)
6 | EREERH 68 1670 - 3cacs - acar 575 57 K - N (1999)
7 |¥&WR-2 35 1388 Egd EeY 320 NG| #BH (1965)
8 |BTHRAHF 16 887 502 x 502 T8 s - 1RIR (1987)
9 |BFK D IEEAH 25 575 385 x 385 B8 1ZIR - 4t (1983)
10 | b3R5 D < (EERRH 25 790 462 x 462 36 HEAH 01974
11 |Gt EERH 25 1325 597 x 597 T8 =K - 4 (2000)
12 | L5#ST-1 9 491 EEY 8 EEY 45 HERH(1974)
13 | eARBHREBRHF 23 977 EgY EEY 207 N 12H - 4 (1988)
14 | &HEHHRGS-1 5 3098 3067 3058 1036 206 t2H (1962)
15 | EHhEEBERIH 9 3501 2888 2888 1030 226 =is - 1th (1983)
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20 |EHOR-1 2 1798 e acar praca 1308 528 A3 (1961)
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35 |EXRERAH 13 1824 EEY b acac x 121 AR - I (1999)
36 |HEERRRH 62 1983 beaca b= aca 1308 -42 i‘ix* - /A (1999)
37 [ )UGSEE o 3 1013 e 3car EEY 698 Ef - 4th (1976)
38 |B%FR-4 3 1407 EeY EEY 1051 TER ﬁ“l*l(1964)
39 |FRRIBRHF 9 1194 =LY EY x R /R - 4 (1999)
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41 |:IFNIER-10 3 2049 EEY EEY 1689 289 ATF (1961)
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45 | fis b M T ERAIH 3 2143 2136 2136 1917 451 it - 1 (1972)
46 | MFERR I <83 2380 2370% 2370« B B ELH - FAE)
47 |\ FHKAR-1 21 1676 EtY b acacs EEY 423 AFMA - 41(1962)
48 | #FIRR-1 3 836 810 x 810 137 B3 (1962)
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53 |BEBKT-1 5 905 882 882 565 T A3 (1962)
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55 |iRIGELRIH 4 801 BT By 441 41 ZIR - hH (1986)
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60 |nBR-2 4 136 133 x 733 85 A3 (1961)
61 |7BR-1 6 560 545 x 545 BH A F(1961)
62 |fRfER-1 5 396 395 x 395 EN:;] HA - 41 (1962)
63 |t#cBR-1 3 1519 1507 x 1507 267 #Hith (1964)
64 |/\#R-2 46 1949 1943 1943 1846 224 A3 (1961)
65 |REER-2 1 1999 1993 1993 1899 B8R ANH - 41(1962)
66 |3E;BTR-1 1 1444 14292 14297 1359 NG A F(1961)
67 |PafER-1 T8 2000% EgT EEY -acey 460+ 45t (1963)
68 | FEEP-1 37 1924 beaca EET b aca 463 O - Z5k (1965)
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71 | FEMITI-2000 EN:] 2000% EtY EET b aca 290% B+ - 4t (1975)
12 | FEBRNHF 65 1976 peacac EEY Eed 95 EA - M (1999)
73 |\ HEK-6 T~B§ 2000% Eed b acac P acac N BN - 4 (1962)
14 | EHR-1 ;! 1305% e eaca s Eed 300% A3 (1961)
75 |®0T-1 8 1926% b-acay EEY EEY x b0 (1964)
16 | ERERIH 4 2037 EeY Bt 816 44 K -/ (1999)
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78 | hIRERRAIH 92 1942 pecar EFEY 1556 fHA - /l\ﬁ (1999)
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Fig. 3.1 Geological columnar section and logging sec-

tion of the Edosaki observation well.
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Fig. 3.2 Geological columnar section and logging sec-
tion of the Narita observation well.Legends are
the same as Fig. 3.1.
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Fig. 3.3 Geological columnar section and logging sec-
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tion of the Tatebayashi observation well. Leg-
ends are the same as Fig. 3.1.
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Fig. 3.4 Geological columnar section and logging sec-
tion of the Taiyo observation well. Legends are
the same as Fig. 3.1.
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Fig. 5 Location map of referred refraction seismic pros-
pecting. References are as folows.
1 : Division of fire defense and disaster prevention,
Saitama prefectural office (1990), 2 : Hasegawa
(1988), 3 : Shima et al. (1978b), 4 : Kasahara et
al. (1976), 5 : Shima et al. (1978a), 6 : Yamanaka
et al. (1985), 7: Yamanaka et al. (1988), 8:
Yamanaka et al. (1991), 9 : Seo and Kobayashi
(1980), 10 : Suzuki ef al. (1993), 11 : Shima et
al. (1976), 12 : Shima et al. (1981), 13 : Divi-
sion of fire defense and earthquake disaster pre-
vention, Chiba prefectural office (personal
letter), 14 : Ito et al. (1987), 15: Zama et al.
(1985).
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(a) Bouguer anomalies map, (b) Depth distribution of the gravitational basement derived from
Bouguer anomalies.
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Fig. 11 Depth distribution of upper boundaries of the
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sea level in meters. Broken line indicates loca-
tion of the profile of Fig. 12.
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Reflection seismic profiles on the high Bouguer anomaly area near Kawagoe city.

(a) Location of profiles. Solid lines indicate location of (b) and (c) profile, respectively. The
grid part indicates area of high Bouguer anomalies more than 30mgals. (b) Reflection seismic
profile of Konosu-Asaka line. The thick reflection surface, which swells up to about two kilo-
meters beneath black arrow, shows pre-Neogene basement. Black arrow indicates intersection
of Ohme-Ohmiya line. (c¢) Reflection seismic profile of Ohme-Ohmiya line. The thick reflec-
tion surface, which swells up to about two kilometers beneath black arrow, shows pre-

Neogene basement. Black arrow indicates intersection of Konosu-Asaka line.
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Fig. 14 Thickness distribution of Miura Group and its
equivalents. Thicknesses are shown in meters.
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Fig. 15 Depth distribution of basal boundaries of
Kazusa Group and its equivalents. Depths are
shown from sea level in meters.
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