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Outline of the Geological Investigations Concerning the Niigata Earthquake

By the Group for Scientific Study of the Niigata Earthquske,
Geological Survey of Japan, Tokyo

Abstract

The Geological Survey of Japan had carried out a preliminary survey in the Niigata and Yumagata

prefectures immediately after the Niigata Earthquake to know the relation between the damage and

land deformations caused by the earthquake.

By this survey, it was clarified that the most severe damage by the earthquake in the Niigata area

was closely related to the existence of very soft and loose sediments which burried up the past stream

bottoms of rivers naturally or artificially. And the necessity of systematic and detailed geological surveys

by various methods was emphasized.

Based on this preliminary survey, the Geological Survey carried out further geological surveys of

various kinds in the Niigata Earthquake area, such as geotectonical survey in the mountain area Mura-

kami—Tsurucka, civil engineering geological survey of the Alluvial plain in Niigata Cify, survey of

water-level changes of ground water and hot springs, and gecphysical survey on the marine area around

the Awashima island (sonic exploration} and the alluvial plain around Shibata City {gravity and lev-

elling survey).

The results of thuse surveys are stafed respectively in the following.
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On the Geological Structure of the Northeastern Portion(Murakami-—

Tsuruoka Area) of the Niigata Earthquake District

By K. Matsuno and K. Nishimura

In order to obtain some information relating to deformations of the Awashima island and the bottom
of the sea surrounding the island at the time of the occurrence of Niigata Earthquake, the authors have
attempted to clarify the geological structure in the Murakami—Tsuruoka area of 1,400km? on the opposite
shore of the island. For this purpoese, the photogeologic reconnaissance of the whole area and the field
survey of three routes traversing the area in the east-west direction were carried out.

Photogeologically, twoe units have been recognized in the area. The lower complex cuomprises the Paleo-
zoic sediments, metamorphosed rocks and instrusive masses of granitic rocks, The upper Tertiary forma-
tions consist of pyroclastic and terregenecus clastic sediments. These crop out, controlled by folding
structures with the NNE—SSW axes and accompanied by the faults of eastward thrusting which divide
the area into three blocks of Bude, Yakushidake and Sampdgura, from the west to the east. The longitudinal
directions of these blocks are parallel to the shore line, coinciding with the fundamental direction of the
structure mentioned above. Each of the blocks has been tilted to the W—WNW. It is considered that
such tilting has been continued during the whole period of deposition of the Tertiary formations in the

Nitgata district.
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Some Notes on the Geological Structure of the Niigata
Earthquake District

By K. Kuroda, K. Hoshine, T. Makino and S. Sato

After the Niigata Earthquake, the land deformations such as upheavals of ground znd earthquake fault,

which are considered to have some relation with the earthguake, were found at and around the Awashima

island. The writers have started the study to clarify the nature of deformations as relating with geological

structure of the Niigata Earthquake district, especially relating te the phenomena abserved =t the time

of the earthquake. It is of great importance, whether the land deformations caused by the tectonic

development in the Quaternary Peried have the same tendency with those accompanied by the earth-

guake,
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Tectonic Analysis of the Area between Murakami and Tsuruoka

By I. Murai-

In order fo clarify the nature of the tectonic movement which occurred in recent geologic times, the

writer carried out a statistical survey of fracture systems developed in the Tertiary {formations and
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granites on the area between Murakami and Tsuruoka as well as on the island of Awashima. The
fracture system developed in this area consists of several elements of joints and faults, Each element
of fracture shows a definite orientation closely relating with the direction of NNE-S5W, which corresponds
with the direction of general strike of strata and that of folding axes. This also coincides with the strike
direction of tilting which occurred as a result of the earthguake. It can be interpreted that these elements
of fractures were developed under the conditions in which the principal stress axes were situated in the
directions of NNE-S8W, WNW-ESE, and the vertical direction. The situations of maximum, intermediate
and minimum principal stress axes may have interchanged with each other during the progress of tectonic
movement. Among ail the elements of fracture systems on this area, the fault system with the strike
of NNE-SSW is one of the major structures, and is considered to be most recently active. This may have

plaved an important role in the land deformation

by the Niigata Earthquake.
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The map showing the localities where the
measurements of fractures were carried out,
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The locality numbers in the map correspond

to those of fracture diagrams (Fig.—3(B)).
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Geologic Structure of Awashima Island with Speecial Reference

to the Fracture Systems

By T. Kakimi and J. Hirayama

The Awashima island, which is situated about 10 km northeast of the epicenter of the Niigata Earth-
guake, 16th June 1964, has been upheaved and tilted northwestwards by 55 seconds. The amount of the
upheaval ranges from 0.8 to 1.5 m. The contours of the upheaval are parallel to elongation axis of the
island with a general trend of N24°W, which coincides with the trend of severl active faults on the
sea-bottom around the island, and also with the isopach of the submarine Quaternary deposits.

The Awashima island is composed of the hard shale of middle Miocene time, which is intruded by
dolerite, and of the pre-Tertiary granites. The hard shale is micro-folded with fold axes of N 50° E. These
fold axes seem to be controlled by a large semi-dome structure whose crest is situated around the
granitic basement on the southeast coast or sea-bottom of the island.

The fracture-pattern developed on the island also seems to support the idea of the said doming ; espe-
cially, the maximum principal stress axes {relative tensional axes) restored from the longitudinal normal-
fault set are nearly perpendicular to the elongation axis of the dome, which runs with a general trend
of N50°E, We must, therefore, suppose that a directional change from N 50°E to N 25° E has occurred
between the folding and doming of post-middle-Miccene time, and that the tilting and faulling were
caused by the recent tectonic movement. According to the isopach maps of the Niigata oil-field, this

directional change is considered to have occurred in late-Pliocene time,
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A Study on the Geologic Structures by Sonic Exploration

around the Epicenter of the Niigata Earthquake

By 8. Kamata, T. Hosono, K. Ito and M. Hayakawa

Sonic exploration was conducted on the Sea of Japan around the epicenter of the Niigata Earthquake,

about two months after the occurrence of the earthquake. Results of the present survey are as follows :

{1) The geologic structures are clarified, especially with respect to the faults discovered by the sound-

ing carried out immediately after the earthguake, and the relation between the faults and the earthquake

is investigated.

(%) The block overlain by the Awashima Island near the epicenter is located on the axis of an

gnticline in the Tertiary sediments,

(3) The patterns showing the escape of natural gas from the bottom are recorded aleng the faults,

and thus the geologic structures containing gas or oil may be concealed in the southern part of the

surveyed area.
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Research on the Earthquake Disaster Area in Niigata City, from

the Viewpoint of Engineering Geology

By N. Obara, K. Watanabe, T. Ando, T. Aihara
T. Kanai, K. Kodai and M. Kawano

in the neighbourhood of Niigata City, five cycles of sedimentation are found below the earth surface

down to the —200 m depth, the situation of subterranean loose sediments being ascertained. It is confirmed

by gecchemical treating of certain ions in pore water that the existence of luose sediments correlates to

the sedimentary environment which has accumulated methane gas. The critical depth above which the

“quick sand” phenomenon has occurred is detected by making a special vector-diagram consisting of pore

water pressures, grain sizes and depths;the contour map showing the critical depths shows very well

the distribution of localities where the severe disasters by the earthquake have happened. Near the bend

of the river Shinano (Kurosaki village), sites of ultra soft ground are disclosed, after the actual state of

sedimentation of alluvial plain has been ascertained by means of sounding tests of Swedish style. Boring

power of this soft ground is precisely measured by the improved cone-penetrometer of a double-tube style.
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Geological Study of Two Test-Wells (GS—D; and GS—D:)
in Niigata City
By 0. Fukuda, J. Akutsu and 8. Tokunaga

After the Niigata Earthquake, two test-wells (GS-D; and GSD;) were drilled in Niigata City fo know
the characters of the sediments of Holocene and Later Pleistocene in age. The GS-Diwell is situated on
the right side of the Shinano river, and the GS-D; well on the left side. The former is 120m deep, and
the latter 190 m, both being situated on the sand dune along the shore line.

The lithic characters of the sediments of the two test-wells and the geolegical correlation between
them are shown in Fig. 156, The base of the alluvium lies 92 m deep below sea-level in GS-D; well,
and 143 m in GS-D: well. Main parts of the alluvium in this area are shallow marine sediments.
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The Influence of the Niigata Earthquake upon the Radioisotope

Landsubsidence Observation Wells

By 8. Sano and H. Kanaya

In order to study the partial shrinkage of strata, two observation wells utilizing radioisotope as the
depth mark of stratum were constructed, and the observation has been made annually. At the Uchino

observation well which is Jocated to the west of Niigata city, no remakarble influence of the Niigata
Farthquake was observed. At the Yamanoshita (Rinkg) observation well which is located in the harbour
area of the city, the inclination was noticed to be up to 9°30' in angle at the upper part of the casing

pipe.

Measurements for the lifting-up height and the inclination of the casing pipe, and for the distribution
of partial shrinkage of strata were carried out, and as the result, the shrinkage of the surface layer less
than 15 m thick is estimated at 38.5 cm. The casing pipe is supposed to be deformed by the local block

movement of the shaliow layer surrounding the well.
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Gravity and Levelling Survey in the Area Damaged by
the Niigata Earthquake

By K. Seya, K. Ogawa and N, Hashimoto

The revision of the gravity survey, as well as the pracise levelling survey at the Shibata city and its

environs was carried out immediately after the Niigata Earthquake, late in June 1964, and secondary in

March 1865. The surveyed area is located about 50 km south from the epicenter.

The difference between the results of the gravity surveys before and after the earthquake is generally
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less than =£0.2 mgal, and thus, it is insignificant in the consideration of the accuracy of the previous

measurement. The variation of gravity was observed during a short period including an aftershock. After

the earthquake, the slight depression of the ground was widely revealed by the precise levelling survey.
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On the Changes in Hot Springs caused by the Niigata Earthquake

By K. Kuroda, T. Suzuki, M. Kawano and K. Abe

.

It was reported that the changes of temperature, amount of flow or pumping, chemical compesition,
etc. were observed after the earthquake. To clarify the factors which affected these changes, the authors
have studied several hot springs which are situated at small distances from the epicenter of the Niigata
Earthquake. It was ascertained from the results that there are two types of hot springs geologically, i. e.
aquiferous type and fissure type. The former type hot springs have been more severely affected by the
earthquake than the latter ones, in general. It is concluded that the changes of temperature, amount
and chemical composition are caused by the modification of fissures in the basement of granite at the

time of the earthquake, through which thermal water ascended.
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The Damage to Ground Surface and the Fluctuation of

Ground-Water Level, Caused by the Niigata Earthquake

By T. Murashita and Y. Noma

Nakajs town was severely damaged by the Niigata Earthquake. The damage, that is, abnormal sinking
of the constructions and buildings, break of flowing artesian-well casing, local landslides, cracks of ground
and local land-subsidence occurred along the older river-bed of the Tainai river.

The zone of heavy damage has the worst ground conditions, namely, the ground-water level is very
high and the uppermost layer is composed of lovse muddy deposits.

The earthquake vibration gave rather good effects on some artesian wells. On the hard ground, the
discharge rate of flowing wells increased and the water level of pumping wells recovered, and such

effects continued over several months.
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Comparison of the water-level of the wells in the disrict after the Niigata Earthquake with that before

The rise of the water level is considered to be controlled by both the subsurface geological environ-
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The Change of Water-Level of the Natural Gas Wells in the Niigata

District by the Niigata Earthquake

By T. Makino

the earthquake has shown some rise in all wells, The maximum value of rise is found at G; bed in the
Nishi-Kambara area estimated to be 13.35 m in average. The mathematical average values of the change
of the water level are shown in fig. 21 as to each area and each bed.

ments and the conditions of an individual well.
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