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On the Geologic Structure of the Northeastern Part
{Murakami-Tsuruoka Area) of the Niigata District

By
Kytya MATSUNO & Kashiro NISHIMURA

Abstract

In relation to the crustal deformations which appeared in the Awashima island and on the bottom
of the sea surrounding the island, accompanied with the occurrence of the Niigata Earthquake, the
authors have attempted to clarify the geologic structure in tHe Murakami=~Tsuruoka area of 1,400 sq. km
opposite shore of the island.

For this purpose, photogeologic reconnaissance of the whole area and field survey of three routes of
the EW directions traverse the area were carried out.

Photogeologically, two units have been recognized in the area. Lower complex comprises Paleozoic
system, metamorphosed rocks and intrusion masses of granitic rocks, Upper Tertiary system consists
of pyro- and terrigenous clastic sediments. These crop out, being controlled by folding structure of the
NNE-SSW direction and accompanied by thrust faults from westward which separate the area into three
blocks; Buds, Yakushi and Sampogura from west to east. Arrangement of these blocks is parallel
to the shore line, coinciding with the fundamental direction of the structure mentioned above. Each
block has been tilted to W-WNW. It is considered that these tiltings have been continued during the
whole period of deposition of the Tertiary system in the Niigata district.
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Some Notes on the Geologic Structure of the Niigata Earthquake District

By
Kazuo KURODA, Kazuo HOSHINO, Tokio MAKING & Sigeru SATO

Abstract

After the Niigata Earthquake, land deformations such as upheavals of ground and earthquake faults
which are considered to have the relation with the earthquake were found at and around the Awashima
island. The writers have started the study to clarify these deformations in relation with geological
structure of the district, especially related to the phenomena appeared at the time of the earthquake.
It is most important whether land deformations caused by the tectonic development of Quaternary
period have the same tendency with the deformations appeared at the earthquake or not.
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Paleozoic Rocks of the Echizgo Mountain Range, Northeast Japan

By
Kazuo KURODA

Abstract

“Paleozoic rocks’ of the Echigo mountain range are divided into the following three formations
based upon their occurrences and constituents :

(1) Clayslate formation, intercalated as xenolith-like lenticalar bodies in the Nihonkoku-Miomote
tectonic belt.

(2) Clayslate and sandstone formation, distributed on the southwestern side of the Nihonkoku-
Miomote tectonic belt. Fossils are not vet found in the formation.

(3) Clayslate formation, characterized by intercalations of [imestone and schalstein. The limestone
yields Neoschwagerina sp, which indicates Permian in age.

Their distributions are separated each other by overlying sediments and pyroclastics. As a whole
they have the NNW-SSE trend which coincide with the trend of Paleozoic and Mesozoic sedimentary
rocks in Northeast Japan.
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Tectonic Analysis of the District between Murakami and Tsuruoka

By

Isamu MURAI

Abstract

A destructive earthquake occurred near the island, Awa-shima, Niigata prefecture. Serious damage
was caused on the wide region in the central and Tohoku districts, especially on the land consisting
of soft ground in the Niigata and the Shonai plains. Distinct land deformation was observed on the
wide area around the epicenter extending in an ¢longated shape in the NNE-SSW direction. To the
east of Awa-shima, several faults were found by the surveys of submarine topography and structure,
one of which was recognized to have displaced by the earthquake. Such land deformation ard fault
displacement occurred concordantly with the trend of the recent crustal movement as well as with the
geological structure in the region of Awa-shima, its surroundings and the opposite land. The writer
tried a statistical survey of fracture systems developed in the Neogene formations and the granite
intrusives on the district between Murakami and Tsuruoka and on Awa-shima, in order to clarify the
nature of the tectonic movement which cccurred in the recent geologic times,

The fracture systems developed in the sedimentary formations on the district between Murakami
and Tsuruoka and on Awa-shima consist of several elements of fractures. Each element of fracture
shows a definite orientation closely relating with the direction of general strike of strata and that of
folding axes. A pair of vertical shear joints K, K’, and a pair of vertical shear faults 2, " are orientated
diagonally to the direction of folding axes. A pair of steeply mclined faults m,7n’ with the strike
vertical {o the folding axes, and the vertical tension joint M with the same sirike direction are
developed outstandingly. Besides, a distinct pair of steeply inclined faults »#, 7" with the strike parallel
to the folding axes, and the vertical tension joint N with the same strike divection are developed
uniformiy throughout the whole area of the district. It can be interpreted that these elements of
fractures were formed under the siress condition in which the principal stress axes were situated in
the direction parallel to the folding axes; NINE-SSW, perpendicular to the folding axes; WNW-ESE,
and in the vertical direction. The situation of maximum, intermediate and minimum principal stress
axes interchanged with each other during the progress of the tectonic movemeni. The fracture
systems developed in the granite intrusives show more complicated features. They are interpreted as
the mixture of older and newer elements, The similar elements such as those in the Neogene forma-
tions are recognized in their diagrams. Among every elemeni of fracture system on the district be-
tween Murakami and Tsurucka as well as on Awa-shima, the fault set of #,7” is one of the most important
structures and considered to be most active in the latest period of the geological times, The directions
of NNE-SSW and WNW-ESE had controlled the formation of sedimentary basins and the develop-
ment of geologic structures in this region, and also has controlled the trend of the recent crustal

movement.
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Geologic Structure of Aw"é,-sh'ima Island, with
Special Reference to the Fracture Systems

. - By
Toshihiro KAKIMI & Jiro HIRAYAMA

Abstract

The Awa-shima Island, which is situated about 10km northeast of the epicenter of the Niigata
Earthquake on the 16th of June, 1964, has been upheaved and tilted northwestwards by 55 seconds.
Amount of the upheaval reaches from 0.8 to 1.5 m. The contours of the amount of upheaval are
parallel to the elongation axis of the island with a general trend of N26°W, coinciding with the trend
of several faults originated on the sea bottom around the island, one of which was observed to displace
at' the time of the eartliquake. They also coincide with the isopach of the submarine Quaternary
deposits.

The Awa-shima island is composed of hard shale of middle Miocene period, dolerite which intruded
into the hard shale, and the pre-Testiary granites. Beds of hard shale have micro-folded structures
with fold axes of N50°E.

The orientation of these fold axes seem to be controlled by a large semi-dome structure whose
crest is situated around the granite basement or the southeast coast or sea bottom of the island.
 The fracture-pattern developed in the Neogene formation of the island also seems to support the
idea of the doming mentioned above; especially, the maximum principal stress axes (relative tensile
axes) restored from longitudinal normal-fault sets run with a general trend of N50°E, and are nearly
perpendicular to the elongation axis of the dome.

. The writers consequently suppose that a directional change of the geperal structure trend from
NFO°E to N25°E has occurred hetween the folding and doming by the tectonic movement in the post~
middie-Miocene period and the tilting and faulting caused by the recent tectonic movement.

According to the isopach maps of the Niigata ofl-field, this directional change is considered to
have oceurred in the late-Pliocene period.
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A Study on the Geologic Structures by Sonic Exploration around
the Epicenter of the Niigata Earthquake

By

Seikichi KAMATA, Takeo Hosowo, Kosuke ITO
& Masami HAYAKAWA

Abstract

The 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.

The rezults of the present survey are as follows:

(1} The geologic structures, especially with respect to the faults discovered by the sounding
carried out immediately after the earthquake, is made clear and the relation between the faults and
the earthquake is investigated.

{2) The block overlain by Awashima island near the epicenter is located on the axis of an
anticline in the Tertiary sediments.

(3) The patterns showing the escape of natural gas from the botiom are recorded along the
faults and thus, the geologic structures containing gas or oil may be concealed in the south part of
the surveyed area.
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18 ~19 | 0.30 | 62.0 | 110~112 | 0.011 | 45.8 15.3~15.71 0.018 | 40.2 |64 ~65 | 0.025 | 51.0
20 ~21 |0.30 |69.6 ) 115~117 | 0.041 | 47.7 18.6~19.3! 0.080 | 63.5 |[69 ~70 | 0.015 | 45.9
24 ~26 |0.35 | 70.5 | 120~122 — [ 4l.4 21.3~22.38 — — |74 ~75 | 0.021 | 49.8
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30 ~31 |0.123 | 67.4 || 130~132 | 0.006 | 43.4 24.3~25.3 — — |84 ~85 |0.022, 49.9
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45 ~46 | 0.150 | 61.0 [ 155~157 { 0.019 | 45.5 36.3~37.21 0.059 | 50.9 || 107~108 { 0.018 | 36.8
50 ~51 | 0.087 | 54.7 || 160~162 | 0.015 | 49.2 39.3~40,3! 0.046 | 52.2 || 114~115{ 0.041 | 51.4
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70 ~73 |0.042 | 54.2 | 178~180 | 0.251 | 44.3
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8 ~87 |0.024 | 48.7
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FrFAIAT A, EAEORSS SO ¥ 2 HET 200, BRUKE S 24 L7
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DEHMF AR TER LD 10T, FAXOHE TS I7 OFBEIMELER L L THREEND DL
L, ROAFELLOBRFET R o7,
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b #ElEeHoliey: E0RESH
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d) HEREF & FORED
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Tuvg, SO& LR L HCO:™ bFmEn 5, FTEr#hE OB A — R EAE -,

B { 4> ® Na*, K*, Ca?*, Mg, Fe?* D 5H Na* idAff ClI- & HBETHIA, Na* 25 Clm L W &35
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HhY, ThbOEEMERDOENRAELI EERL TS,
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B, COEMSLD L, EBHSIIEE Om MEQOEMEI NG LA KA 4 Y BROBETHE SR T
WE, TSR, R 36~84m R EAREA S vAEL CGRE L ST B, WG = ORI EED
RTEHAVH{ 70 AERCHBZ LR, F4 ZTVESO S S HALRAEEL T2,

3.3 Ne Btk (SAR) OEEAHD

Zhik \/-—Tfrj-Tg_ (B4 vED epm WHED TRENDHOT, 1 0OEHNTHS:. SAR it Na

2
£ Ca, Mg OEHEELRTHET, MRV TEDL S5 e HERRRETHD0ERL Thde —f
THAUL 58 DA RL, BRETEEL MEWEZRT ANIKCEAFCE T HrvRHToIo
BEDOEINE L A VP RET, EECELTERLA FHRbh Ao Lind, ARk Tii—2
TaHD, LAl IEERAIER TS, BRTHHY, SAR KEARDLAR S, L 7o o THUE SRR
Exphoigorihi, JoRE0REEAFCL o THAERSIITTHA.

EREHLEIE SAR 21100 BLEIT 7B @4% 62~136m (I k¥, MV, V a ©TF¥) T, ZETL1004
SR HEAS 32~80m (I L3¢, IV, V @ a KX 8 TH) Thd. 20k 5RiEE, Mhofks
WAL 32 L, Na* OEEE Ca®, Mp* OHiREFRT D Tho, Tighh Nat & Ca¥',Mg** @
st L Fhebhi o kR RT, Ca®* & Mg* & 5HE, TEIzEEE LR, BREAIERT
Do F05 % Nat 4 4 Y OB L > TEENEEML, $T708s L TOBbo—BELL5, L
MHFEMER R AGEEA & VAL T b,

sy {7 ML OBERAD L, IV, V &34 7 LhOoRRE OB (U THD. =
DML & &< WS 0L, BRE O SAR BESH TH Y, SAR fEIZ 30 Bl THAHIALY L oMY
LidDTho, ZZTil Na & Ca, Mg OFHEAHE VIZT L Tobhith ook 5 Tha,

3.4 HEERESE F LEESE

HEES P, BB E - TRO DRI EO WY & Bk O HEE & 0 TRb S h D, B
ik o FeHER I R SR T H B A, SHHE (pom) 12 FEOREE 2T T epm HE R (Cl---0.0282,
SO2-++0.0208, HCOs™--0.0164, Na*-0.0433, K*-+0.0256, Ca®"---0.0499, Mg¥*--0.0822), =®
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specific conductla(.]rz]ce (Mlcromho)= &= gpm 5 micromho (25°C) %R, ZORET 10° 2 it D &

Q-em DRIEFELRDOND, F=(0:/0u) (Or-HIBIERE, ocu-BBEGR (25°0)), Zo Ftfk
F (ef1+e) EEEMFRIZHD EENR T3, Tiabb F=({a/pm) (o FH, p-RESE, - EERED
O m AIRAEARESRVOT, EA—SENIEDIIp A RDB I EATER V. LhL IR EARH
Mo Tthant, HBRERE (/11 ORBESHE IO FOREDH & ORMIIZE, SEHANHDE
VTTEHd, ZOMEALEEOFOBBESHE LY 4 7 AE D & & RERAT 5 L, WEMAOLEN, ¥
17 ARy & A E {—F LB, < ILIV, V,a 25k, EFfEfEAR, L,IV,V,a,8 LR
EhoH, D~METEETHS.
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1. REME & Rk ERNERE

{FEINOM O E 2 FETHER L UBEE TR DREAROELY R T » &+ 48, FAKIR
BIZH s TWEAEE@A5 LT, HE 26m OF—V ¥ 7T -T, BBKER#HELD 3m Z &2 9
B (—3m, —6m, —9m, —12m, --15m, —18m, —2lm, ~24m, —25.5m) CHIEL, TOFEHE
HEARRE a7 ORESFETE - Thize F—Ur7H#AR FOESRLTH2 I3, 18271
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HwoFa S8 M TR e Al
‘ ER o | MEKE | memE B %
o | W | BISD | mEen | b R R A E | SEGH | 08E | BV heiE
(m) | Ggfomd) | (i) |(em®/min) (kgfem®) | (min) | _(m) (m) (mm)
No.1| 300 | 0.195 1 0.195 | 0.22 3 2.0 | —1.18| 0.345
6.00 | 0.d2 2 0.21 0.51 6 0.32
n 9.00 | 0.73 3 0.243 | 0.80 8 0.28
# | 12.00 | 0.8 1 0.88 1.09 10 -
ol 1500 | 1.27 1 1.27 1.38 2 0.27
g 18.00 | 1.48 1 1.48 1.70 16 0.135
2 | 2100 | 197 0.5 | 3.4 2.02 1 0.135
Bl 2100 | 2.0 2 1.045 | 2.27 5 0.115
3.00 | 0.09 10 0.000 | 0.1 16 2 —1.65 | 0.32
No.z| 6.00 | 0.37 6 0.062 | 0.42 9 0.305
9.00 | 0.62 1 0.62 |. 0.72 3 0.36
%ol 1200 | 09 0.5 | 1.80 1.01 2 0.245
ol 15.00 | 2.06 6 0.344 | 2.27 8 0.19
B | 18.00 | 1.50 3 0.50 1.59 5 0.155
% 21,00 | 1.58 12 0132 | 1.88 21 0.12
# | 2400 | 1.8 8 0.237 | 2.4 20 0.12
25.50 | 1.95 8 0.244 | 2.36 16 0.0985
3.00 | 0.14 1 0.14 0.14 1 1.4 | —1.35| 0.168
No.3| 600 | 0.30 2 0.15 0.42 4 0.45
9.00 | 0.7 0.5 | 1.40 0.76 2 0.565
n 12.00 | 1.03 0.5 | 2.06 1.13 2 0.55
T | 15.00 | 1.16 2 0.57 1.38 4 £ 0.08
# | 18.00 | 1.48 8 0.85 1.70 18 0.145
ﬁ 21,00 | 1.65 4 0.413 | 1.9 8 0.145
T | 2400 | 1.90 11 0.173 | 2.26 17 0.13
25.50 | 1.88 5 0.370 | 2.49 18 0.085
3.00 | 0.23 0.5 | 0.4 0.24 0.5 | 1.5 | —0.8 | 0.275
No.4| 6.00 | 0.54 1 0.54 0.54 1 0.275
- 9.00 | 0.7 1 0.70 0.80 3 0.545
B | 11.90 | o0.91 1 0.91 1.14 4 0.425
B | 14.80 | 1.23 3 0.41 1.37 10 0.335
7§ 17.90 | 1.39 7 0.198 | 1.73 18 0.155
B | 2000 | 17 5 0.34 1.97 9 0.14
£ me0 | Lu 7 0.281 | 2.27 11 0.14
25.50 | 1.95 9 0.216 | 2.49 21 0.098
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5 Fb  FHIEMBERACEREBE

_ B o PG | ek | & e|
s | W | TR | BE | b R R | K | Bl | R | Emki| b
(m) | Ggfemt | (min) |(kg/omi/min)| (kefem) | (min) (m) (m) {mm)
3.5 | 0.06 4 0.015 | 0.06 4 1.7 | —2.70| 0.37
No.g| 600 | 0.32 1 0.32 0.35 4 0.49
8.90 | 0.55 0.5 | 1.10 0.64 2 0.39
fg 12.00 | 0.20 2 0.35 0.93 10 0.29
W | 15.00 | 1.20 1 1.20 1.23 6 0.315
B | 18.00 | 1.37 2 0.685 | 1.58 10 0.10
| 280 | 1w 5 0.26 1.8 18 0.185
# | 2400 | 1.8 2 0.94 2.11 14 0.1015
25.40 | 1.80 7 0.257 | 2.32 21 0.0075
No.g| 300 | 0.8 0.5 | 0.5 0.3 1 1.5 | —0.37 | 0.245
5.8 | 0.39 1 0.39 0.55 3 0.275
2 8.90 | 0.64 2 0.32 0.87 14 0.25
B | 1180 | o0.87 3 0.29 1.09 7 0.227
Mol 1490 | 1.08 5 0.216 | 1.30 11 0.25
% 17.80 | 1.37 4 0.343 | 1.70 7 0.137
f | 2080 | 0.8 1 0.89 1.98 12 0.135
% | 2400 | 197 2 0.985 | 2.29 11 0.0792
25.40 | 1.4 3 0.483 | 2.38 11 0.130
No.7 300 | 0.18 1 0.18 0.19 2 0.5 | —0.40! 0.22
* 6.00 | 0.45 1 0.45 0.48 2 0.245
i 9.00 | 0.56 9 0.0623 | 0.75 19 0.27
| 1200 | 0.63 5 0.126 | 1.05 19 0.28
¥ | 1500 | 1.08 3 0.36 1.37 10 0.235
% 18.00 | 1.32 3 0.420 | 1.54 13 0.24
© | 21.00 | 1.54 4 0.385 | 1.84 8 0.165
5 24.00 2.04 3 0.680 2.16 9 0.135
i 25.40 | 2.1 7 0.310 | 2.27 1 0.093
3.00 | 0.26 1 0.26 0.28 2 1.6 | —0.48| 0.325
No.8| - 6.00 | 0.50 0.5 | 1.00 0.53 1 0.335
- 9.00 | 0.76 1 0.76 0.87 3 0.765
11.90 | 0.87 4 0.218 | 1.12 1 0.47
15.00 | 1.02 9 0.113 | 1.38 19 0.501
17.80 | 1.37 3 0.457 | 1.73 10 0.30
20.95 | 1.73 4 0.433 | 2.02 9 0.23
# | 24.00 | 2.09 2 1.04 2.29 4 0.11
25.10 | 2.13 2 1.065 | 2.49 4 0.115
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Fristh X p s A e S 2 R
. - F MHOAE | eening @ o )
ihad | HlsEERE R o ERME | £ 7 E | Kk K| FTERT | RAERE | Bkl | DR
(m) | (kgjom?) | (min) |(kg/em?/min)] (kgfemt) | (mim () (m) (mm)
3.00 | 0.20 0.5 | 0.40 0.23 1 0.3 | —0.25] 0.27
No.9{ 6.00 | 0.48 0.5 | 0.96 0.54 11 0.27
% 9.00 | 0.80 0.5 | 1.60 0.805 1 0.375
] 11.90 | 0.93 2 0.465 | 1.00 13 0.39
B 490 | 1.0z 1 1.02 1.37 4 0.335
Tl 1700 | 16 7 0.166 | 1.70 19 0.175
¥ 20.85 1.84 10 0.134 1,97 24 0.35
B | 23.90 | 2.24 1 2.24 2.29 3 0.145
25.30 | 2.20 3 0.735 | 2.49 20 —
3.00 | 0.18 0.5 | 0.36 ! 0.27 13 1.2 | —1.0 | 0.20
No.10{ 6.00 | 0.46 3 0.153 + 0.52 5 0.12
x 9.00 | 0.73 4 0.183  0.85 7 0.183
# | 12.00 | 0.83 11 0.0755  1.18 33 0.28
Tl 1500 | 1.2 10 0.112  1.42 24 0.205
B | 18.00 | 1.47 1 0.450 1.7 7 "0.16
2| 20| 17 5 0.287  2.00 10 0.154
T | 24.00 | 1.66 5 0.332 2.3 1 0.36
2.5 | 1.90 2 0.950  2.54 13 0.445
3.00 | 0.38 5 0.076 ‘ 0.39 8 1.0 | —0.9 | o0.39
No.1lj 6.00 0.57 8 0.071 | 0.59 10 0.35
2 9.00 | 0.62 4 0.155 | 0.71 10 0.23
12.00 | 0.74 10 0.074 | 0.94 21 0.0687
£ | 1500 | 2.78 6 0.463 © 3.20 9 0.1415
5 | 1800 | 122 12 0.102 ¢ 1.47 15 0.315
21.00 | 1.18 6 0.197  1.72 19 0.33
B | 2400 | 1.86 13 0.143  1.92 17 0.28
25.50 | 1.69 14 0.120  2.04 21 0.20
3.00 | 0.21 2 0.11 0.24 3 1321 —0.4 | 0.02
No.12  6.00 | 0.40 2 0.20 0.46 3 0.103 .
" 9.00 | 0.52 2 0.26 0.68 6 0.118
12.00 | 0.8 3 0.283 | 0.88 4 0.32
| 1500 | 078 2 0.390 | 1.15 8 0.33
2 18.00 { 1.08 3 0.360 | 1.40 8 0.32
21.00 | 1.12 3 0.371 | 1.68 8 0.34
@ | 2400 | 1.82 6 0.304 | 2.00 9 0.34
25.5 1.91 18 0.106 | 2.19 38
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%5 %d  FEGEMBAERZRR

| BEO MRUKIE | R | BRFE .
we | weme | BESD | Eem | A K K E | eRE | SRk PARE
(m) (igfem®) | (min)  |(kg/em?/mim)| (egfem?) | (min) () (m) (mm)
3.00 | 0.38 5 0.075 | 0.43 6 1.8 | —0.6 | 0.0257
No.13| 6.00. | 0.33 6 0.055 | 0.40 10 0.34
= 9.00 | 0.56 8 0.070 | 0.65 13 0.23
ur 12.00 | 0.85 21 0.0405 | 0.88 22 0.23
) 15.00 | 1.18 24 0.0492 | 1.46 32 0.275
B | 800 | 112 22 0.051 | 1.18 % 0.28
E 21.00 | 1.26 4 0.200 | 1.72 10 0.325
o | 2400 | 163 3 0.544 | 2.11 8 0.295
25.5 1.72 3 0.574 | 2.27 8 —
3.00 | 0.27 4 0.0675 | 0.45 11 2.0 | —0.9 | 0.01%
No.14  6.00 | 0.21 2 0.105 | 0.26 3 0.205
- 9.00 | 0.40 4 0.10 0.56 8 0.345
12.00 | 0.58 5 0.116 | 0.78 11 0.41
| 15.00 | 1.07 28 0.038 | 1.17 42 0.41
o | 1800 | 18 26 0.0454 | 1.36 37 0.295
21.00 | 1.38 5 0.276 | 1.57 10 0.26
mo| 24.00 | 1.70 6 0.284 | 1.88 10 0.24
95,50 | 1.88 8 0.234 | 1.95 1 —
No.15 300 | 0.8 3 0.06 0.24 7 2.7 | —1.5 | 0.57
6.00 | 0.24 3 0.08 0.35 8 0.35
g 9.00 | 0.42 3 0.14 0.56 8 0.325
B | 12.00 | 0.62 3 0.206 | 0.82 8 0.335
g | 1800 | 07 3 0.233 | 1.15 9 0.335
# | 18.00 | 0.98 3 0.326 | 1.32 9 0.31
4 21.00 | 0.85 2 0.425 1.72 10 0.174
i 24.00 | 1.65 3 0.550 | 2.11 8 0.19
k 25.50 | 1.72 3 0.574 | 2.27 8 —
3.00 | 0.2 2 0.11 0.30 4 1.5 | —0.65| 0.019
No. 16| 6.00 | 0.40 2 0.20 0.45 3 0.36
" 9.00 | 0.65 3 0.217 | 0.68 6 0.395
12,00 | 0.82 3 0.27 0.98 8 0.42
8 1 1500 | 1.20 4 0.322 | 1.43 9 0.385
4| 1800 | 1.43 4 0.358 | 1.65 10 0.335
%\ 2100 | 1.43 17 0.085 | 1.84 35 0.395
g | 2400 | 1.99 17 0.117 | 2.19 25 0.395
25.50 | 1.84 15 0122 | 2.27 27 —
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S Fe | HRAEMBAENEBR

- * % MBI | R | R |

Homs | SUEFE B ok FiEwE | E B 38 | & E | &K fE] | HEE | BfRAdE | Pk
(m) (kgfem?) | (min)  |(kg/em?/min) (ke/om?) (rain) (m) (m) (mm)

No.17  3-00 0.30 3 0.10 0.35 5 3.5 | —0.7 0.385
6.00 0.56 4 0.14 0.68 7 0.0032

5 9.00 | 1.47 4 0.367 | 1.65 5 -
ii 12.00 2.13 4 0.532 2.31 11 0.225
s 15.00 1.21 2 0.605 1.30 3 0.205
2 18.00 1.33 2 0.665 1.60 8 0.275
o 21.00 1.47 5 0.294 1.74 13 ‘ 0.25
24.00 1.74 7 0.249 2.10 21 —

3.00 0.24 3 0.08 0.27 8 2.0 | —0.9 0.205

No.18|  6.00 0.26 4 0.065 0.40 12 0.50
" 9.00 0.62 18 0.0344 | 0.67 22 0.295
o 12.00 0.75 19 0.0394 | 0.97 30 0.255
15.00 1.02 3 0.340 1.26 7 0.28

o 18.00 1.32 3 0.440 1.57 8 0.26
¥ 21.00 1.42 3 0.474 1.84 8 0.205
B 24.00 1.29 3 0.430 2.09 10 0.295
25.50 1.34 3 0.447 2.19 12 —

BLIAH, THhEO 5 bOETEHEM M ERTENL THE OB, BREHEEL K~ > 7 LB e i
BLAdh, HENRLEE W RELT— 72852 sinat, .

Z ORI AV oS E R PPR BB C, SEFELTEL DR AKES, BFLAY .y
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HEZRE D & OFKERRE TEind 27:07T, 25m HiX {RTH 1I2HIEHNE L TRA/RNYRAY, &
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Eng‘ineeriné Geblogic Researches in Niig:ata District

.. By~ .
. Nobuhiko OBARA, Kazué WATANABE, Takaaki ANDOD,
Teruo AIHARA, Takao KANAI & Masaki KAWANO

Abstract

The writers have made investigation from the view points of engineering geology in Niigata City
and surroundings to solve a special subterranean condition under which the destructive damage of the
earthquake (16 th _Tune, 1964) had been inflicted upon buildings, factories, ha.rbour, h1ghways and
railways. The drill points of the depth 190 m and 120 m were selected.’

-The compactness (1/1-+&) of strata are estimated from the quantitative sedxmentary data of -the
cores gained by ordinary soil analitical method. Several sedimentation cycles of the district have been
detected by Obara, expressing the above-mentioned compaciness in contrast with a depth scale; that
is to say, the .seven soft beds are repeated thmughout the columnar section of ca.. 200 m.

" From the geOChemical study on the pore water in a core, Watanabe & Kawano have found the
following facts; 5Q.*~ and HCOs™ are utilized to distinguish two successive bads of thé -different
environment. And the ratio of Mg*"/Ca®" is usable as an indicator of sedimentary environment of a
bed covering, which indicates marine or non-marine facies according as the rafio is larger or smaller
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tharr 1. The fact that the larger the sodium adsorption ratio (WTEaTm) the smaller the bearing

power of the ground, is attributed to an accelerated base exchange phenomenon. The separation of
strata owing to the two methods both of soil mechanics and of geochemistry coinsides actually to the
standard columnar section of the geologic point of view, and is continuous horzontally towards the
all directions, without changing levels more than £5m. The boundary between alluvium and diluvium
may possibly be put immediately beneath the basis of the 5th sedimentation cycle.

A devise which is of use in explaining “quick sand” is considered by Kanai as follows.

Expressing one unit of sedimentary stratum as a function of the two independent variables such
as a upheaval rate of pore water pressure [Up] and the median value of grain size [Mggl, and
plotting the respective values on co-ordinates ([Mas] as abscissa, [Up] as ordinate), and joinning
each point in an ascending order in depth [Dpl, a diagram [Up-My-Dp] shows a vector figure
which contains a nick points. He dotted the depth of the nick point on the topographic map of
Niigata and its surroundings, and drew iso-depth contors, and at last the plain of stratum which has
been destructed by the accelerated pressure of water at the time of the earthgnake is grasped.
Consequently, the conclusion that quick sand phenomemon would occur in the layer shallower than
this plain up to the earth surface is likely to be induced.

Ando studied the flood plain of the River Shinano in the suburbs of Niigata City by adopting
the sounding test of the Swedish style. He set up a network of 25 points of the sounding test in
which a rod was inserted into the ground some 15m deep. He grasped the configuration of the
ultra-soft ground which had been precipitated in the old lagoon. Therefore the severity of the disaster
of this area has been understood.

An instrument which measures the ultra-soft ground quantitatively was put in operation by Aihara
in this area with success, after having improved the Dutch cone penetrometer of a double-tube type.
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Geological Study of Two Test-wells in the Niigata Area

By
Osamu FUKUTA, Jun AKUTSU & Shigemoto TOKUNAGA

Ahstract

After the great earthquake in the Niigata area, two test-wells were drilled by the Geological
Survey of Japan. ©O. FUKUTA was engaged in the study of general stratigraphy, lithology and
foraminifera of the core specimens of these wells. J. AKUTSU and S. TOKUNAGA were engaged in
the study of diatom and pollen of the cores respectively., The base of the Alluvium lies at 92m
under the sea level in GS-Di Well and 143 m in GS-D: Well. The main parts of the Alluvium of
the Niigata area are shallow marine sediments.
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Influence of the Niigata Earthquake upon the Radioisotope Observation
Wells Constructed for the Study of the Landsubsidence

By
Shun-ichi SANC & Hiroshi KaNAYA

Abstract

In order to study the partial shrinkage being the main origin of the landsubsidence, two
observation wells utilizing radicisotope as the depth mark of stratum were constructed and the
observation has been made since 1961. At the Uchino observation well which is located to the west
of Niigata city, no remarkable influence of the Niigata Earthquake on 14th of June, 1964 was observed.
At the Yamanoshita (Rinks) observation well which is located in the harhour area, the inclination at
the upper part of the casing pipe, up to 9°30" in angle, was noticed. A

Measurements of the lifting-up height and the inclination of the casing pipe, as well as, of the
distribution of partial shrinkage of stratz were made and as the result, the shrinkage of the surface
layer less than 20 m thick is estimated at 38.5cm. The casing is supposed to be deformed due to
the block movement of the shallow layer surrounding the well.
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827, 16.72 | 16.84 | +0.12 848\ 19.90 | 19.87 --0.03
828 17.45| 17.55 +0.10 849 19.56 | 19.53 —0.03
829y 17.43| 17.50 | 17.50{ 40.07 0 1105 18.22 | 18.33 +0.11
830| 17.65 | 17.70 +0.05 | - 1106 17.69 | 17.79 | 17.67 | +0.10 | —0.12
831 17.94 | 17.99 +0.05 1167 17.38 | 17.49 +0.11
832| 18.31| 18.34 | 18.28 | +0.03 | —0.06 1108; 17.30 | 17.41 +0.11
833| 18.67 | 18.60 —0.07 1109 17.08 | 17.19 | 17.07 | +0.11 | —0.12
834 18.89 | 18184 —0.05 1110| 16.91 | 17.02 +0.11
§35| 19.43 | 19.39 | 19.37 | —0.04 | —0.02 1111 T16.87 | 16.94 +0.07
836] 18.85 | 18.92 +0.07 1112) 16.62 | 16.74 | 16.54 | +0.12 | —0.20
837 90.21 | 20.16 —0.05 11131 16.71 | 16.82 +0.11
838| 20.13 | 20.08 | 20.04 | ~0.05| —0.04 1114| 16.57 | 16.68 +0.11
839} 20.64 | 20.59 —0.05 1115 16.55 | 16.69 | 16,53 | +0.14 | —0.16
8401 20.59 | 20.57 | 20.65| —0.02 | +0.08 1116| 16.60 | 16.60 0
841| 20.59 | 20.50 —0.09 1117| 16.41 | 16.52 +0.11
378 20.10] 20.11 +0.01 1118} 16.35 | 16.43 | 16.27 | +0.08 | —0.i6
842) 20.47 | 20.46 | 20.35 | —0.01 | —0.11 1119 16.11 | 16.23 +0.12
843| 19.70 | 19.61 —0.09 ©1120| 15.78 | 15.87 +0.0%
844| 20.34 ¢ 20.27 | 20.28 | —0.07 | +0.01 97; 15.29 | 15.42} 15.31{ +0.13 | —0.11
384 20.26 | 20.27 +0.01 1121 14.95 | 15.07 +0.12
845| 20.16 | 20.16 [ 20.12 0| —0.04 1122| 14.87 | 14.96 +0.09
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F2FE ARAUBREEE (EEFHELEIUSIFAAL
I i} om-I i I o-1i
W s B9EGATH WEIH mEe Hl & BESATHE AFEIH e
HEES e s HWEEE pilpiat
m Coom m m m m
K1 11.194 11.200 +0.006 530 2.585
K2 20.056 20.049 =0.007 531 2.582
K3 26.005 25.985 —0.020 532 2.269
K11 7.951 7.925 —0.026 534 1.718
K12 18.613 18.613 +0 574 1.972 1.959 —0.013
K13 5.507 5.511 +0.004 588 10.050 10.026 —0.024
K15 1.845 1.837 —0.008 589 8.267 8.242 —0.025
K17 4.085 * 590 7.175
K18 5.876 5.886 +0.010 591 6.143 6.137 —0.006
* 336 5.190 5.202 +0.012 * 592 5.603 5.579 —0.024
337 4.695 4.709 +0.014 * 595 3.600 3.586 —0.014
338 3.890 3.905 +0.015 ¥ 506 3.131
339 3.977 3.088 +0.011 597 2.669 2.659 —0.010
340 4.282 4.284 +0.002 598 2.162 2,151 —0.011
341 5.929 5.931 +0.002 599 2.155 2.152 —0.003
342 4.752 4.758 +0.001 * 606 13.192
417 11.523 11.513 —0.010 607 13.996 13.970 —0.026
* 418 12.558 * 608 14.176 14.216 +0.040
* 419 15.272 609 14.841 14.815 —0.026
* 420 16.882 16.862 —0.020 610 - 13.393 13.357 —0.036
¥ 421 20.735 611 15.201 15.146 —0.055
453 4,198 4.199 +0.001 612 18.598 18.619 +0.021
454 3.455 3.462 +0.007 * 613 18.670
465 4.681 4,676 —0.005 622 18.350 18.339 —0.011
456 3.671 3.669 —0.002 * 623 22.739 22.695 —0.044
* 457 3.285 * 624 20.983
458 2.864 2.863 —0.001 ¥ 625 25.814
* 459 3.291 626 14.418 14.446 —0.028
460 2.182 2.181 —0.001 627 12.350 12,392 +0.042
461 2.102 2.101 —0.001 * 628 10.995
* 462 2.454 629 8.969 9.012 +0.043
476 5.639 5.635 —0.004 * 630 7.352
477 6.681 6.678 —0.003 631 6.818 6.789 —0.0290
* 478 7.468 632 4.276 4,312 +0.036
479 7.812 7.810 —0.002 * 633 2.971
480 8.720 8.717 —0.003 634 2.729 2.768 +0.039
* 481 7.991 647 10.655 10.650 —0.005
482 9.617 9.614 —0.003 648 11.083 11.078 —0.005
492 2.251 2.251 +0 649 11.878 11.868 —0.010
494 2.541 © 2.517 —0.024 650 12.551 12.562 +0.011
* 495 2.614 2.587 —~0.027 651 11.484 11.472 —0.012
503 3.123 652 8.992 9.005 +0.013
516 1.987 653 10.876 10.889 +0.013
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o |30 GIE ¥4 inEHS A i;.%-;{% B & (80 GIFJ T4 (10$H3 - ;1%1%
AEER HlEEs 52 B HEEE
m m m m . m m
692 16.727 16.751 +0.024 * 811 13,144
* 603 16.762 16.754 —0.008 * 812 14.160
694 |  17.920 17.954 10,034 * 813 15.113 15.117 +0.004
695 16.621 16.652 40,031 * 814 16.976 '
* 696 18.001 * 815 18.684
* 729 18.978 * 816 | 20.987
* 743 10.252 . * 817 25,386
* 744 9.417 1136 0.761 0.751 —0.010
745 8.464 8.426 —0.038 1137 0.708 0.699 —0.009
* 746 8.451 1138 0.787 0.780 —0.007
747 B.577 8.556 —0.021 1139 1.627 1.619 —0.008
748 7.891 7.870 —0.021 1140 0.496 0.486 —0.010
* 740 8.840 1141 0.809 0.802 —0.007
* 751 13.301 1142 1.325 1.308 —0.017
752 13.565 13.558 —0.007 1 5.211 5.208 —0.003
* 753 14.854 2 4.966 4.957 —0.009
754 16.285 16.266 —0.019 3 5.673 5.658 —0.015
755 18.204 18.192 —0.012 4 7.384 7.376 —0.008
794 21.060 21.047 —0.013 8 B.074 8.056 —0.018
* 795 20,163 9 6.455 6.468 +0.013
796 17.903 17.887 —0.018 10 B.368 8.360 +0.001
799 17.788 17.760 —0.028
* 800 19.065 B 4 # M a R
801 17.881 17.854 —0.027 :
*802 | 17.697 Aieg [ORSARR| BEOE 1 g
* 803 43.086 43.086 +0 m T m =
804 18.857 18.852 —0.005 4405 3.508 3.472 +0.036
805 16.661 16.607 —0.054 4409 11.556 11.525 +0.031
* 806 14.787 4410 10.642 10.630 +0.012
* 807 13‘290 4412 5.768 5.735 +0.033
808 11.192 11.162 —0.030 4413 4.291 4.263 +0.028
* 809 11.926 11.921 —0.005 4403 8.197
* 310 12.260 12.272 +40.012
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BZrisbnd, IERECEEECEEDLHY, TOMRTHLAKIBROIMBIEEIC OV Ty 3
BEHZ L TERGHY, 2EMIZAT, M TEH L /MEN et hOEEA RS ND X5 ThD,
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2 FEOEA - BRI FHEN, HI T B AEHE O UER X A7,
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RMETHETIIRES A otze Lavl, HEHIZSEMICTAT, HBR D I ATk b i,
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DI E, 2D EECEECIRTERAVERNLTLOE VA TS,

FEDFERRENL Y 52 £ ELRLEADRUPTHET S Z LG TEHAL A, 2RBECO L 5 10
ERfTIebhaHE01E, T REENC RIS, B ORE S CRAENROE OB ERT S - &
i, BMLHIRELDLT I 5Bbhs,

BE, B2 KRR R IR RSN L b DT D,

&8 X B

1) fHERE - BII[FED - BF33ET (1950): SHHREORARE, HANERAY, 1%38
D EN OB EBIE— (1962): HEINRILAMEMEROE RS, bR R, B8
8 AKX FE (1964-8): FHHEAROEHEICOWT, HEMEHE, A% 15,0504 &

4) FBRHE IR (1965-3) HiSHhE AT Bk

Gravity and Levelling Survey in the Area
Suffered from the Niigata Earthquake

. By . .
Kiyoshi Seva, Kenzs OGcaAwa & Naoyuki HASHIMOTO

Abstract

Revision of the gravity survey, as well as the precise levelling survey at Shibata city and its
environs, Niigata prefecture was made at first on the latter days of June, immediately after the
Niigata Earthquake in 1964 and secondly, in March 1965, The surveyed area is located about 50 km
south from the epicenter. ’

The difference between the results of gravity survey before and after the earthquake, obtained
by comparing with the results of the survey preceding the earthquake, is generally less than =+ 0.2
mgal and it is, thus, insignificant in due consideration of the accuracy of the Previous measurement.
Variation of gravity was observed during a short period including an aftershock. After the earthquake,
slight depression of the ground was widely revealed by the precise levelling survey.
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B304 6 B 16 B 18F 2425, BB - MIEREOWA W 20km 25 5 OFEOTMERE OEER
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S DBEDGT, & CHBTHELO, KEaAKPREOIHT 2HBRCRE LARERO BRI HE
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TR, BT IR R ERE R L 23D EhD.

2. # R EOWER

2.1 HEE R

MR ET, TR LIRO BT 2 km OF LiFESH, HEL (IFEREEREARNT) HIRKZ F /e
AHERHECH D,

ZoEsE b e D s FREMNETZEATCRLAA DO T, EEYI LRI 36 £6 H 4 BT,
70~80 M (120~140m) OEX TRWEHELRVEA TVARE, TTCRRABHLEH T LT
37 £4H9H, Hx 140/ (250m £V) SELAEIH, TERIFFORKAEEERH0, 57 <CHVE
FUAEEL Bk ATEH L TEOEEHE m CRA) v,

BEMEOHEL, FESROLBBEETHREES - B
HEES NE—SW FEicihd - oWfEE L, Al
OENSH AL L3, BRITESEO EICHD. =HIT,
T ECEE L T AEHEE H 2 L L ATRED
HEHES I Y, RR ORI - ORISR b
BEERTWHOT, ZOXTHbEI EOHFITL b,
HELORAES - BEEET B GEEEER 0RWE R
LTRANMFELALDE L TE L,

B Ehud, BREEeE 10 A E { Lot REThici Y,
AR L Y, BEENIL 12~13 Ak inofoAl, FEELRL
6 W OYFE HEE AR HE 2T T, TofBiIREFRT

Btz o3 FROEE-ES
 REBFEROSTHERELE 1 FCRT. w1 Y SR
H5E OB BRI

T OO L b BTV,
Kl B ERTAEROETR, ERAETRHMLLLIICELDAIEVD,
K2 B DINERRSE 0 X 3 A RIE T L Tuvrent, HIEBBRREAELRL Tl -7/ CEHE
W HIE R T,
BE (- TR WA - e BIETHMLCEEDbRE L5,

By1R
{
B & o | me [magie @ o] CL |SO | HCON g, COs~[HsS (ot Mg™ | K* | Mt
| 10| °C mg/]] mg/ ! mg/lf mg/l mg/li mg/l| mg/li  mg/l} mg/ll mg/1
1| XK#¥E1S |170m| HE 100.5 | 8.92006.8 227.6| 62.5 | -— | 30.01.793.3) 0.5 174.0/1237.5
2l k@28 |170m| AL. HiETHE 8.7/2013.9) 232.5) 83.9 | — [ 19.5 0.0[31.1 1.7 |74.01237.5
31 % | 253.8| A.L. 96.0 | 8.8(2084.8| 235.4] 32.0 | — | 22.5 | 0.094.7 1.2 76.5(1300.0
4] # & | 300 AL 82.0 | 8.6(1985.8| 184.8 47.3 | — | 15.0 | 0.957.1] 5.1 |53.0,1262.5
5\ % Z A%l 230 AL, 79.0 | 8.61957.1| 99.6/ 59.5 | — | 13.5| 0.0,69.8] 17.2 157.8[1237.5
15
6 gi?ﬂiﬂl’. 255 A.L. 55.0 | 8.6/1833.1] 44.1 118.0 | — | 70.5 | 0.0y 6.3 6.2 |19.0{1287.5
= .

404 2 A 27H$RE SR JIFEH
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w3 ®
w5 & w |& E|mwkege pH| ol 502 HCOEE | corrHis| Cat | Mg K* | Na®
. m| °G w mg/l| mg/l] mg/l) mg/l|  mg/l mg/l] mg/l] mg/l| mg/l| me/l
1| &% 25 B {44.0) 7.31817.3)390.5 117.4 | 2.2 — 2.6) 51.8/ 2.4 | 16.9)368.5
2 | BR3E@RE) HME [43.5] 7.6/332.4/410.7| 125.1 | 2.2 — 0.0] 54.4| 2.9 | 17.4386.5
3| & R 4 % 43.8f T. 48.00 7.3828.01403.7| 114.4 | 3.3 — |14.1] 52.6] 2.4 | 17.0/383.2
4 | = #®{ 15 13.0 T. 74.0| 7.1/929.8|332.1) 149.5 | 2.2| — 0.9 86.7] 2.1 | 48.0,693.0
5| @™ # 2 5 |130.0 T. 71,0y 7.2914.8/4561.0, 163.2 | 2.2 — 0.0] 84.9; 2.4 | 47.5{746.0
6 | &1 %5 [120000 T, 80.5 7.3955.5465.0t 140.5 |1 8.8 — | 0.0] 76.5| 8.3 | 51.0;783.0
7|%E B 2 B |15.00 AL. [84.5 8.6963.5/439.1 189.1 [ —| 16.5 | 0.0; 67.2} 8.0 ; 49.0,783.0
8| & B 3 %‘ 145,y T. 54,0 7'3945.8437-% 167.8 | 3.3 — 0.0r 77.410.9 7 50.0,728.0
9 | K o Bt T. 52.5{ 7.0602.7/406.2f 88.5 | 3.3 — 1 0.0y 81.0y 7.1 | 30.6{485.0
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B R 4 F |31fE6HTHE([49.0]383.0) 472.4] 107.4 | 66.2 | 2.6 | 42.0 416.0|*
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1" 404 2 A25H | 74.0 | 929.8j 332.1| 149.5 | 86.7 ; 2.1 | 48.0 693.0!
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:@%Eﬁﬁmovf,m%%ﬁﬁﬁﬁmﬁﬁﬁu%adwtﬁﬁbtﬁ%&kmﬁﬁwk Tiebb,
EREEROSERY, SERORAME, B L DFERD 2 OOBRISV, B L EARM L OZOS
X MDD B Pk, EOKEN THRADK PiFEE Ui MFIMKO LRREICELHT,

HeH
w9 2 & |mE|mekeme] o | O S04 HCOw IS | 0O His Cet* [ Mg K| Nar
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2| & X 80.3 Wy |48.8| 7.6/3962.6490.9) 21.9 | 3.3 — | 0.0858.8| 52.326.0/1708.0
3| B E 477 W [50.2) 7.03950.1469.1 16.4 | 2.2| — 0.0%99.0 34.0:26.011708.0
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2 FFIMER | |
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Rt
@5 & % | ®E [Brww 8% |pH| o o [Hoor 1] contfis| cart Mg K+ | Na*
m| °Q mg/l|  mg/l mg/l[ mg/ll  mg/Li mg/l mg.v'l; mg/1 mg/l]  mg/l
1| 1% 19.09 Wy | 75.2| 7.9 881.1) 374.4 64.0 | 4.4 — l tr {153.3 0.1 |35.7) 667.0
2| z2H 11.21y WA | 70.0| 7.1) 786.3| 349.9| 58.5 (7.0, — tr [133.5; 2.5 j30.0| 541.0
313% 55 W | 66.0 | 7.3 778.8! 337.2) 65.6 | 2.8 — | tr (127.2; 4.2 {32.0 527.0
4 | JIFoE BI#REEHI 52.0 | 7.0 488.4] 208.6) 47.2 | 2.8 — | 0.0 80.1) 4.0 {19.1] 331.5
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I L Ty inbedd, 293 ST ER L Y BHEE L .

ThER LSRG TR L TS &, HhEITE, 1,500 me/l D Cl- SHEAMERIEEL R
PLTWEOMEEERE, 2 FHOREETLEREOEMEE, HTACEROBAILLLZHOTHY,
HE, 3 SHOHE { DRSS IEERN T TFCERETOENCH -3 Enb, HER BT
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2k BHEER (1E5FR) 2ERZF TR

A B | 8% [pH| ClI- [SO¥ | HCOs | Ca¥t Mg K* | Na*
Q] mg/1 mg/1 mg/l] meg/l| mg/l] mg/l] mg/l
o748 F2oH | 77.6 | 7.8) 1549 | 624.7| 88.9 | 292.3 3.1 | 57.2 ] 960.9] ZC#R &)

31E6 A 72 7.6/ 1521 | 614.0y 58.0 | 279.0, 3.1 | 80 888 XEE 7Y BT
4042 B258 | 75.2 | 7.3) 881.1) 374.4] 64,0 | 153.3 0.1 | 35.7 | 567.0]

%13 % RELASERSEUE

&5 2FH 127.8 20181.6  |39.7.1830. 8 .1020. 0 .1839.10.10[40. 1.11}40. 2 .25
B & °C 77.6 72| 78 76 76.5 | 75.2
1% ERSHEE me/l 3.668 2.331| 2.006 | 2.006 | 1.975| 2.057
Cl™ mg/1 1.549 | 152.1 | 916.9 | 858.1| 795.7 | 795.0| 811.3| 88l.1
b7 E °C 80.5 64 65 68.5 70.0
2% EXsEE me/l 3.637 1.443 | 1.848 | 1.558 | 1.658 | 1.874
Cl- mg/l 1.545 565.8 | 655.3| 651.6| 639.8 | 733.1| 786.3
b B °C 6754 66 67 66
35 BRSEE me/l 1.575 | 1.351| 1.627 | 1.567 1 1.833
Cl- mg/l 603.9 | 530.5| 653.3| 608.7| 702.1| 778.3

2.6 TOMDIRAR
Tk L oh O DIiEs, 8 WERTTEERD H - HRFICOWTE), EEREOREERE, K
TS (145,

¥3) RBERFERIZ oW, HcH#EEzTnT sTE.



109

Qim0 s Q- —msQ= == O=man gr- =0~ =0

Fom

g0

50-]

o

Loms

L ool

oo

WEE  ARREREOREO @KL

= oo o
S
e
not
-

FOHE  AGESEREOALOEL

J T,

et o TR Y

.w)?‘_
2358

—eeam I ¥

o
s
= O 0T
[ o
mak
e

b Widein

w101 AsRABEEEHROZIERR



110

BHERo R FE G ot Ko T L

* 07
4.
L)
24
24
£ It T T T T I’ T T T T T T T T T
HEMK Ed :4: a5 ? I3 4 28 zr 72 77 Pl z 2 3 ¢ Ey
5 5
# 1 E ERE RohEEGo Rk ER
14 H
s & FaD o m br i HE
1 WEBRAITEAR | ZHLARRSNETED HhL, BHELEART 5,
2 HEER BEREE <, HHEHM i)}
3 arER 2%#0553Tiﬁﬁmﬁ2W&ﬁm 1
4 BEFHR BEEE <, HHESSRm 1
5 HERR 1 FR A EHERL 2
6 EEER (Lol IE%fmﬁﬁTb,fv?ﬁﬁ&?ﬁtﬁmLtﬁ,ﬁﬁm@ )]
miLinv, . R

2O BEOWRERFTEMRESNTwa4, BREENMNS sk Ltk flE s n Ty,

1) HBRMAHEA

2)  WIEREF A SR

3. ¥ & 8

BlE, SHO@RBERICOWT, FHELESIC LB, T L UeERT R LTHESEL THA. -
hoomT, BRES 25 - 35EEMME, F— 1YL HHRR T, BOEE LT T33O
LIS <, LAt THERA & AMICEE Ui, SBERENORISHISNWOHEETHD.

ﬁ%ﬁﬁﬁ?%&%tbtm,ﬁﬂ@%ﬁ*@%nﬁﬂﬁofﬁmﬂiﬁb,%nﬁﬂTKaﬁﬁLfﬂ
=THEPND I L Abh o T d, HEHBCE - T, B - EREA—WL, EROEREFOHNES
AXCHMIZESL, BBERARTY, BHOoTEREROTRES, MLAHRICERL .

M, BE) - R, BRARETOEKRALILRAHN, BT L > THFAMRBALLELS
CRZRT LD,

T T, REOHRBH LA L 5, MEOBCIIER S TR & OBRFHAELT 22 ENTHERDA,
ﬁ%ﬁﬁf%,E%ﬁﬁ@%ﬁﬁﬁEVGMﬁﬁm;of%MEELt:&mﬁ%%i6n,%m-m?m
D3 B OREAIZ 5 T, BT & S i dbERS, BlE - REOZSBOHOALLOTHD, =
£, BEAROIEEECEHBEMEROHLERICE FED bR, FELTLVHDERS,



111

& E Xk

1)y JIESAER (1900 LR oM RUE OHEOA, MEME, vol. 11, no. 131
2) MWE o (1914): 20040 L HEEE Mkl S UEASBEE, METAEET

9 ABBEE (19200 HEREROBREELICHET, BTHR no. 8 W

4 FnE=H (190): FRESHEROREE FICoWT, B4, vol. 20, no. 8

5) WIERMER (1% LWEROCRR, &RE 28 EANEER, (TER

6) vfE @54 (1965): BHEAD LFHEHEE TEBEL FXUEBEE, B

7 PHAR - STHECRE (1958); AR EORRHRSER, HEFHETHE vol. 9, no. 6
8) (LFEEeEEIR (1960D: 20F4r® 1 (IBIRHE

9) AutiAeE (1962): FIMHRFE O FAHE, HEREZETHE, no. 192

10) FriRRATHEEE (0962): 200540 LIFBRMERHEEE GE 25D

11) AR 8 (1964): 2074 I HUEEE TisE,, HE RS

On Changes of Hot Springs Observed after the Niigata Earthquake

By
Kazuo KURODA, Takashi SUzUKI, Masaki KaAwaNO & Kikuo ABE

Abstract

It was reported that the changes of temperature, amount of flow or pumping, chemical composi-
tion, etc. were observed after the earthquake. To make clear factors which affected to those
changes, the authors have studied several hot springs (Semami, Yuzawa, Takase, Takanosu, Atsumi,
Yutagawa and Yunohama) which are situated mear the epicenter of the earthquake.

As a result of the study, they have recognized two types of hot springs from the geological
aspect; i.e. aquifer and fissure type. The former type of hot springs were more severely affected
than the latter one, in general. It is concluded that changes of temperature, amount and chemical
composition are caused by modification of fissures at the time of the earthquake in the granite
basement, through which thermal water ascends.
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Damage to Ground Surface and Fluctuation of Ground-water
Level Caused by the Niigata Earthquake

By
Toshio MURASHITA & Yasuji NOMA

Abstract

Nakajo town was severely damaged by the Niigata Earthquake on 16th, June, 1964. The damage,
that is abnormal sinking of the constructions and buildings, break of flowing artesian-well casings,
local landslides, cracks of ground and local land-subsidence occurred along the older river-bed of the
Tainai river.

The heavy damage zone has the worst ground conditions that the ground-water level is very high
and the shallower underground is composed of loose 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 had continued over several months.
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Change of Water Level of the Natural Gas Wells by the Niigata Earthquake
in the Niigata District

By
Tokic MAKING

Abstract

Comparing the water level of the wells in the Niigata district after the Niigata Earthquake with
that before the earthquake, there was found some rise in all wells. The maximum value of rise is
found at Gs bed in the Nishi-Kambara area and estimated as 13.15m in average.

The mathematical average values of change of the water level are shown in fig. 2 as to each
area and each bed.

The rise of the water level is considered to be controlled by both the subsurface geological
environments and the conditions of individual well.
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