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CRUSTAL MOVEMENTS RELATED TO THE SEISMIC
ACTIVITY IN A RESTRICTED AREA (7)

—— Relation between the Seismic Activity in the Uetsu District and
the Crustal Movements observed at the Akatani Station

By Yutaka Tanaka, Makoto Koizumi, Yoshinobu Hoso and Masaaki KaTo

Synopsis

The observation in the Akatani Mine has started in the year after the Niigata Earthquake,
and a peculiar phenomenon on tiltgrams has been found in these seven years up to 1973.

Only in a certain period in a year, namely between June and November, unusual tilting
changes lasting for a few hours were often shown up in the past obtained data.

The phenomenon seems as a result of development of a fissure occurred in the rock by a repeat-
ing fatigue. It may be caused by periodic increase of thermal stress at around the 10 m depth
layer on a year cycle under the horizontal compressive stress state of E-W trend.
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Photo. 1 Observational room in the adit of Bawarizawa Area, the Akatani Mine.

Photo. 2

Record of ground tilts observed at Akatani.

A: N-S component, B: E-W component, P: Air pressure, T: Air temperature
Middle left: tilt step caused by the Akita earthquake of 1970 and an example of
abnormal tilting change, Middle right: an example of abnormal change of ground
tilt, Lower left: a case of abnormal change of air temperature in the observational
room, Lower right: Air pressure and rainfall do not produce a powerfull effect on
tiltgrame (case of the typhoon No. 34 of 1967)



Hie - /NG - 8 - i c BRI B Lo R (7) 45

ﬁ@ﬁm%ﬁ,ﬁ@%mwiﬁ%féé%ﬁﬂﬂﬁes%MV&»@ﬁﬁ@~o&ﬁmL1wéa%%#
LOEXEH 1B m Th LA, BUAROKERBEN AL CMENOBRE L%, #FET COREHEER
#Ho0m TH B, FBRB/EBHAKO, LY 180m T, BHEOY 60 m FHICHREEHD 54, BUZE
HEERLBEO—oTH 20 m bAIZAROBEER B S 2, L LBRAREKOLERICS 5700 LR THIC
LRSI A Ve BERTRM 400m BHORIZAL VA THARLATEY, BRCALNELITHE
BRRELLBANETS > THIICRFETH 2, BRIZ(PEZVERLTHESFTRS 58, HAKE
11#10.5°CTEL, BRAIEOMBREROLEE DV TH S,

139°29'21”".8 E 37°48°277.6 N
1B 394m HX 110~120m

HBRAFREFRR —re— « 4 YN~ 2BRAVREBLTH 2, BERLFER 195, HY 26~27
BTEEKE 1mm 520,018 B AOHESHLE T 5, MEHM N7°W-ST°E, N83°E-S83°W ¢35,
% BEENE 1mm $£0.005°C, SEHI#0.5mb OB IEYT S, BHEORYERER 3.02™=/hour
TH5,

FAMEREEA0ZESHEC, 2APL3 AT CREBZVD L, TERIXIBFEEOEERIZLALD
bbbz (Photo. 2 2R, ## N-SEARKIR 3H4A oMBZHE B0 BRED D Z ) REMBA
bz, &g, N-S B4 BFERAHCEAMOREA L, BrATHLY ELICET S L) 2EANLD
Nz, TNREBEHEOEETH20TL Y EMOEHOBIFITEZER 2\, B ABREOMKRME D
SEHERHTESCRAFEET, RAOKHIRAEDL T, BHOBEY RROX) Tk 5,

0.02’’/day, 0.1’ /week, 2’/ /month, 177 /year
hy, DEVESEREOBARKBELCIRERLZ2EBRIELAEDLDLNY, HERARKEELBSN
X N-S mapdi k& {Eft+2 (Photo. 2BM), HEMDIZLALADLNEWY, E-W R4 DELEL
OBMRABITR I ELIZEY, BE2OobYITRKEL, BEBRKOMEERL TN
HERBHIIZONT 1969 F11H~1280 1 A AMIZOWTEBIT L, M; o\ L RO & 2 ABHIE
LLT :

E-WHks  0.0049 " cos(2t —276.1°)

N-S %4  0.0030""cos(2¢—181.9°)
D E BT,

3. FAMEDOHME

BUSROBR ELABELELNATEOMEREL L UHBERIZ OV, SIIHEBEZEO#EEY Y 31H
LTBER Lz,

FRELINFER "TRARBOTEBHL{AML, ChEBRCPERKOEBRBENHAL T Y,
INTHEEHBEZREHFMROERSE, SORINDbYEE, T4E L T3S ghttollyR
B ARHEEEZEOKREFNREL THD, HEBRTHBL VRS, BKE BEREPLE2EN
RET, BRTHBTIHEREOEIRBHARTI 50~100m TH s, ZOKEBREL(FALLS I,
i, WEBREL TS, BHNERCOEROTERE LR THEERB OIS O EMBEI TS THD,
REMEOBE RS A VEET, WE, HPIBn, HEOBRBR/NI W EEEL 260, BHRBKILE
OMEMBATHR, L OBAERNGER L HAERE & O BEREAE (BB E4E) KERSHEBRI A TH
b0 TLBUMEOLA S0 m LIRFEITH 150 m {Thic-> THE 30m OWEIED, TNITEB- THEKME
RENTATHEBH E LR > T D, MBRAELWIEIZ, 1. N8O°W~EW, 50~80°N, 2. N30°W~N55°W,
40~90°NE # 72i& 45~70°SE, 3. N40°E~N55°E, 60~80°SE % 7z i 70°NW, 4. NS B & % 3
2V TR LTHIEOHE R A YV EECHECPR I BBV LZEERLEThE 2 bR v,



46 A KRAETFEHE 16 5B (.48, 4)

—r SN D e
" SNy AR a

o
SNV

£

rrcprerrene

rerrlrr rep e e e res
FErrrCCEREEC e,

7’
Lt
Ly
i
4
é
45

FreerRr,

n

m

%%
Siiral A NR
r\rr-r,rP ';ﬁ
. :

s R

rr
rr
FrerreiRee

{eNrrrrerrrate,
FArrrrrrrrrree

SHderrererrencerrery
rArrlrrerrrfrerers

Ferrrreperer g

rrler
»
Reerrrrgr
FFefT -
FEfrCr e
X
crrrENeed

S

Ferrreeer

T

[ia]

B = )
v-ﬂns eBEY

NI
[Elaecurcs

Eueunnas

Y FFlaesw anend

(- Jnepiwmen

[ Domrcmmess
o wra
[+ « -+

B2 exe@ama)
Eeuason

(MINIREE WErgN

m oK bow o

E

BB EXSA

o ¢ BERARNER

° 1 2 Ll L;|R -« &K

e x « %

.....

+
- .,

100" G4 uramiTe
P2 DIORITE PORPHYRITE
LIMESTONE
SLATE

.
% APLITE
N GRANITE

MINERAL DEPOSIT OF HEMATITE

S

Fig. 2 Geological map and cross section (supplied by the Akatani mine). A: observational room.
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Fig. 3 Geological structure around the observational room and arrangement of instrument (upper Left).
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Fig. 4 Secular ground tilt observed at Akatani, air temperature at the mine office and meteorological
data at the Niigata local meteorological observatory.
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Fig. 5 Vector diagram of ground tilts observed at Akatani.
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Fig. 6 Upper: change of tilt rate per a month

Lower: vectorial representation of tilt rate per a month
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Fig.8 Mode of strain release by shallow earthquakes in the Uetsu district (1954-1972).
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Fig. 10 Annual variations of ground tilt and room temperature. Arrows show the occurrence
time of abnormal tilting changes.
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Fig. 11 The dependence of annual variation of ground strain on depth. Dotted and chain
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