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i3 2 b ORI Z 5 3 BN RT . #1701 TIFES 12m o, #3902 TIFE S 8m OAEHEH LT
BY, TNOITHESEE L NEOBHERIN TS, BEEIIR<RE L TBY, Him 171 TP TR
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M 527 C, REEBET A LN TE. 22T, BES2moOEEENL2Y, HREALITRED L
N, EENSERETHREL, BE<HBINIENRL—XIZOE-> TS, BIIESemBEDO L O



a) TE¥3

Abies

Tsuga

Picea

APL Pinus

Sciadopitys

Cryptomeria

=

T.C.T.

== ol oo | 09 00
| 0| | to| =n| i o

Juglans

Alnus

™

Betula

.Carpinus

Corylus

Castanea

Fagus

Lepidobalanus

ole|o|=[m|olSie

Cyclobalanopsis
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Grammatophora marina 0.5
b) E?g Melz?sira sulcata 30.5
R Navicula lyra 1.5
M N. marina 1.0
Nitzschia lanceolata +
Rhabdonema arcuatum 2.0
Thalassionema nitzschioides 2.0
Cocconeis scutellum 0.5
Cyclotella stylorum 22.5
M B| Diploneis smithii 1.5
Nitzschia punctata 1.5
Rhaphoneis surirella +
Nitzschia cocconeiformis 6.0
N. granulata 16.0
B Synedra pulchella var. lanceolata 2.0
S. p._var. . fo. constricta 1.0
B-F| Navicula lanceolaia +
Achnanthes lanceolata var. elliptica |05
Epithemia sp. 0.5
FEunotia pectinalis var. minor 1.0
robusta +
Frogilaria construens var. venter 0.5
F Navicula mutica 1.0
N. gastrum +
N. cf. placentula 05|
Opephora_martyi 6.5 3
Pinnulgria_microstauron var. Brebissonii 0.5 .
B Rk #
Unidentifi i . ok
U nidentified diatoms 0.5] F ik ook 2
> Marine waier species 37.5,
T S Marine and Brackisch water species 26.0
0 > Brackisch water species 25.0]
X > Brackisch and Fresh water species +
L 2 Fresh water species 11.0
2 Unidentified Diatoms 0.5
> DIATOMS 200
1
T T T 1
50%

Melosira sulcata

Navicula lyra

(M 171 55 31IXB . Z#7 -

Rhabdonema arcuatum
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N. cocconeiformis

N. granulata

Synedra pulchella var. lanceolata
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2 Marine water species
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2 Brackisch water species
> Fresh water species
2 Unidentified diatoms
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e Fr—bOMEICEEND. TT, FERETHS.

V. 9 FHMRALE e

ERBER (o

BREE X, RANFIROBFERT 2 DBATIZ T TR FEE L, SN /NI T 5. K
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ND &5, BHEEITZONMARKER T T, @E8-120m OFFIZH Y, WK EIL2-5m DLERSH
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BCEImZ2WLEREFTH Y, =R - BRI - BRI - SR CIRAR B R i 3 5 i T
i %5,

AR, EoEAER S IZIZRBEOBHEZRLTND.

HEETER B (tk)

SRRE)IBE I A9 5. SREERTIAT 2 e CR Y, AMNERELY —BIRWEZER L WD (5 26
B). SAEEIX-10m TH Y, LoOBMNEL, THOMWEmEIE, &b ImAiEOLETHD.
BUE, BHEBRONLVOTEOHERYIZH ST,

IV. 10 “FEH T HUE % o
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W AR AL, FONHMEHEOR S, BB TEORET D L ko
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£, N RIS O 2 B9 & LT, I8AN 30 450N & FF I 0 S FHUE OFRAE AT il T & 72
1959 421, DU A iR A 28 BAMRIEIC L o C,  TIROYEA T2 M DY B oAb st [ Al A e
) LELT, BRSO OV THID TRE SN TS, 1960 4RI A S &, O AET (IR
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T S AL A T R (1962) |, OALFFE (S5 - M) T AZ BRI L5 TILFss T3
HuHTERRE - Al DR A S (1962) |, @OHUEFHAFTIC L2 [ EAE ALEm i R T3 ik T AR T
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SEF O N HUVE D FEREN H M S ATz
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Ihic. TN, FleZ FAR—Y U 7E&REZMZA L2 LICL- T, ZRETOH FXSDOET
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DYETHITOND & HIZ, FHWEKYO XV MR TEGRI AN TS, FIZ, 1977 FI12iF
SEEHAE TRAESIC L - C, THRIE T IS T 2EMEmE ) SEL T, ZHEIRICHERT g
DOHLTFK « HBBHERIZ O W TOFELWHRER RSN TV 5.
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OEHE LHOIRBEICHY T 2853 FE L —fFEn T\ 5 Z L akE, L0 TRiED
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B NAEILID A T 8-16, S - MNTHTC 8-14 ORIFEICA R B 5. 45 3BIIC, AJHOILE
O THE % B b i F SR 2 R L7z
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(Abstract)

GENERAL REMARKS

The Yokkaichi District, in central Japan, fronts Ise Wan (Bay) on the east and is backed
by the N-S trending Suzuka Sanmyaku (Mountains) which are composed of pre-Miocene
rocks. To the northeast of this district, on the northern coast of Ise Wan (Bay), there spreads
wide the Nobi Heiya (Plain) floored by a thick sequence of Miocene to Holocene sediments.

The western half of the Yokkaichi District includes hills and alluvial plains situated between
Ise Wan (Bay) and the Suzuka Sanmyaku (Mountains). The alluvial plains are divided into
diluvial upland and a Recent alluvial plain designated the Hokusei Heiya (Plain). The hills
are made up mainly of Plio-Pleistocene sediments. The diluvial upland is underlain by Middle
to Late Pleistocene sediments. A sequence of Late Pleistocene to Holocene sediments are
buried under the Hokusei Heiya (Plain).

A summary of the stratigraphic sequence and geologic history of the mapped district is
shown in Table 1.
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PLIOCENE—PLEISTOCENE (AGE GROUP)

The Yokkaichi District geotectonically belongs to the Inner Zone of Southwest Japan.
Since Early Miocene time, a depressional zone of E-W trend designated the Setouchi Geo-
logic Province has existed on the southern side of the Inner Zone. The sediments in this
Province are divisible into three units:the First Setouchi Series (Early to Middle Miocene), the

Setouchi Volcanic Series (Middle Miocene), and the Second Setouchi Series (Plioncene to
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Middle Pleistocene). In the mapped district, only the third unit is distributed which is
represented by the Agé Group occurring in one of the three separate basins filled with the units.

The Age Group consists largely of fluvial and lacustrine deposits accumulated during
Pliocene to Early Pleistocene time in a sedimentary basin designated Late Tokai, which
covered a vast area now including Ise Wan (Bay) and the Nobi Heiya (Plain). It attains a
thickness of more than 2,000 meters. This Group is seen in the hilly lands between the Suzuka
Sanmyaku (Mountains) and Ise Wan (Bay), yielding fossil elephants (Stegodon cf. elephantoides,
S. akasiensis) and plant remains (Metasequoia, Juglans, Glyptostrobus and Liquidamber).

In the mapped destrict, the middle and upper parts of the whole sequence are exposed,
measuring approximately seven hundred meters thick altogether. They are divided into the
following five formations: the Kameyama, Hachioji, Sakuramura, Tomari, and Oizumi
Formations as shown in Table 1. These formations consist largely of alternating clay, silt,
sand, and gravel, each of which ranges from several meters to several ten of meters thick.

The Kameyama Formation is characterized by clay-dominated, and subdivided
into three subunits: the Lower, Middle, and Upper Members. However, the Lower Member
is distributed in the western neighboring Kameyama District. The Middle Member contains
more sand and less clay than the Upper Member. The Hchioji Formation, which is correlated
with the uppermost part of the Kameyama Formation, is accompanied by gravelly sand in
contrast with the Kameyama Formation. The Sakuramura Formation is made up mainly of
gravelly sand-dominated alternation, and subdivided into the following five members in
ascending order: the Uchiyama (sand-dominated), Rampi (clay-dominated), Sakuradai
(thick sand-dominated), Shukuno (clay-dominated), and Nishikomono (sand-dominated)
Members. The Tomari Formation is composed largely of gravelly sediments intercalated
with discontinuous clay and silt. The present Formation grades westward into the sand-
dominated Sakuramura Formation. The Oizumi Formation consists of sand-dominated
alternation intercalated with a gravel bed of ten meters thick, in the mapped district.

QUATERNARY

Lake Tokai was entirely buried upon entering Early Pleistocene time. Simultaneously the
present area began to be affected by Quaternary tectonic movements called the Rokko
Movements, the character of which was fault-block movements. Around Ise Wan (Bay),
this block-faulting has caused the upheaval of the Suzuka Sanmyaku (Mountains) on the
one hand, and the submergence of the Nobi Heiya (Plain) area on the other. In addition,
the mapped district began to be affected by N-S and E-W treding active faultings, along
with glacial sea-level oscillation.

As shown in Table 2, the Quaternary (Middle Pleistocene to Holocene) sediments are
divided topographically and geologically into three units: the correlatives of the Kentoyama
Formation (Middle Pleistocene), the Suizawa Fan Deposits plus terrace deposits (Middle to
Late Pleistocene), and subsurface deposits (Late Pleistocene to Holocene) under the Hokusei
Heiya (Plain).

The correlatives of the Kentoyama Formation to the south of the mapped district uncon-
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formably overlie the Age Group, occupying sporadically the top of hills. They comprise the
Otani-ike, Rengeji, Kawarada, and the Suizawa Oldest Fan Deposit described later. They
are composed of sand and gravel, and range from several to ten meters thick.

The Suizawa Fan Deposits are subdiveded into the Oldest, Older, and Middle Fan Deposits.
All the Fan Deposits are several to ten meters thick, and consist of sand and gravel.

The terraces are divided into the Higher, Middle, and Lower Terraces, all of which, in
turn, are subdivided into the Older (Upper) and Younger (Lower). Thus, the terraces of
six steps locally designated as shown in Table 2 are distinguished in the mapped district.
Allmost all the terrace deposits are composed mainly of gravel and sand of fluvial origin,
and are several to ten meters thick. But the Older Middle Terrace Deposit exposed at |kuwa-
cho contains a marine clay bed continuing laterally into the Koisewan Formation described
below.

The subsurface sediments under the Hokusei Heiya (Plain) comprise the Koisewan,
Isekambe, Yokkaichiko, and Tomidahama Formations in ascending order. Their total
thickness attains thirty to forty meters along the west coast of Ise Wan (Bay). The Koisewan
(meaning Paleo-lse Bay) Formation, overling unconformably the Age Group, is made up
mainly of clay. The Isekambe Formation consists chiefly of sand and gravel. The Y okkaichiko
(meaning Y okkaichi-Port) Formation, unconformably underlain by the Isekambe Formation,
is composed mainly of clay. The Tomidahama Formation consists of sand and gravel, and
forms the Recent alluvial plain.

The Middle Pleistocene to Holocene sequence mentioned above is presumably correlated
with the standard divisions of the Quaternary of the Nobi Heiya (Plain) as shown in Table 2.

LATE QUATERNARY FAULT MOVEMENT

The Agé Group, together with the late Quaternary sediments, has been deformed by several
faults. These faults, therefore, are active in the late Quaternary. They are classified into
N-S and E-W trending active faults.

1) The N-S trending active faults are designated the Y okkaichiko, Yokkaichi, Chisato,
and Tarusaka Faults. The first three faults mark the boundary between the diluvial upland
and the Hokusei Heiya (Plain), uplifting the former. The Tarusaka Fault is presumably a
subsidiary fault of the Yokkaichiko Fault. The average rates of vertical displacement of the
Y okkaichi and Y okkaichiko Forlts are both in the order of 0.3 to 0.4 meters/10° years, and the
rate of Tarusaka Fault is 0.08 to 0.10 meters/10% years. The Chisato Fault has not been
active after Middle Pleistocene time, because it had displaced the Upper Higher Terrace
Surface but not the Upper Middle Terrace Suface.

2) The E-W trending active faults are designated the Uchiyama and Y aaigawa Faults.
They have tilted gently the Suizawa Older Fan Surface to the south, and presumably displaced
the Upper Middle Terrace Surface.

ECONOMIC AND ENVIRONMENTAL GEOLOGY

Banko china (Bankoyaki in Japanese) has been traditionally produced at Akuragawa-
cho in Yokkaichi Shi (City), Mie Ken (Prefecture). Until the 19th century, the silt and clay
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of the Agé Group at Tarusaka-cho had been used for the raw materials. But at present no
porcelain can be supplied, and therefore the materials are almost imported from quarries
elsewhere.

Sakabe Mineral Spring and Hamada Hot Spring are located in Yokkaichi Shi (City).
The former flows out on the river bed of the Kaizo Gawa (river). The latter is pumped up
from the beds of the Agé Group about 800 meters underground.

There are many facilities for gathering underground water called “Mambo” under the
Suizawa Middle Fan Surface, which were dug from 1850 to 1930 years. In virtue of these

“Mambo”, a part of the present Surface has been utilized for the rice crop.
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