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CRUSTAL MOVEMENTS RELATED TO THE SEISMIC
ACTIVITY IN A RESTRICTED AREA (6)

Relation between the Seismic Activity
in the Northwestern Part of the Chubu District
and the Crustal Movements Observed
at the Kamioka Station

By Yutaka TANAKA, Masaaki KaTo and Makoto Korzumr

Synopsis

A sequence of shallow earthquakes alternated around 1959 in the Chubu district. Coinci-
dentally, at the Ogoya observation station, the rate of ground tilts in the direction of the tectonic
force changed and the mode of the anomalous variation of ground tilts accompanied by the indi-
vidual earthquakes also changed.

A similar phenomenon was found in the mode of tilt variations at the Kamioka observation
station. It was confirmed that the change in the rate of gradual ground tilts appeared in the direc-
tion of N 45°W-S45°E from the fact that the acceleration of gradual tilting movements accumulate
in this direction. It is a remarkable fact that this direction closely coincides with that of Ogoya
(N25°W-S25°E). '

On the contrary, it has been ascertained that the tilt variation as see-saw motion corresponding
to three active stages in the Kitamino earthquake series appears in the direction parallel to the
Atotsugawa fault (N60°E-S60°W). In other words, it may be imagined that a see-saw motion with
the shorter period superposes on the gradual movements in the direction of N45°W-S45°E.

1. #& =]

HEH AL OMBIEE, L RARMBORIIEREB/NETHMN I N HMBREFHOBRIIOWTH,
THIRIEEITER LR E (0 )V TE LB MEBNER, BNROBITOBRKER L LI HRE
BRELE(ALTHY, HBREHRELTCIRALBARAZIDEELLNZ0D, ARXTH, T oM
OHBIFEIZONWT, ILIKKRFEML S E L3I, MBLHIELCIMAoBMEHLEL, BAEBD
HREIFHLTARZZ LT S,
BNERMEAKILOKANIITS D, HERMRYBPEE ORG-SR LML ZHEHTF (FUKREE
BB Tk b 1952 BB I N, 20k 1956 SEIRAOHBIZBHRI N, AT 1957 4£h
LIRLZ->7cH3MMRBAMERZKBEL TR, RESHLY ~FREHFBHEIL, oA 1961 &5
2THRIT blco 1958 FEFFRPFRFHA S FEHFIORE & KITHBARZOERT X hNizo UBER
REDLOTIERAITREEI N A, 1966 £2 HiTwich, BHAIE~ORPIEOHMIELL LU OEFIZ
LB ERIETEIE ko7 —HHAOREE O km) MNP KT AR ERBREBENFTHRE
Th, 1966 ERkHOLBHMEBEINLOT, MABNERAFOHEEN AL LT+ EEN U

-1 —



86 FOKH KB ERE 14 B A (1. 46. 4)

T, 1968 AEBIMITHLIB R LR BT OEE MITh b, KAL TR, Lichis T 1966 4% T ok R4+ Itk
I LT B, WBHMOKGHEMEHDC OV TRAMLOBENS YD, 3 bEBMEN%E X MG
LOMBRINE S RFELWT O TRS T2, OMWMHARENS 2299, Lh LMAZEG OMEL I -G
TR GEIBRITS 5o

ZE, A LN REOWE, AEoMER, RELUKBEL SHHEBEEHR S MEE R omEE
L DI N TN D,

2. HAIE - SRS fAEE

MR VL, IR RS SR A A R D RS TR0 T B Y, A b —370m o level (ifitk
#1480 m) (ZifE L Tndo 1952 AEEIHIDIIANE D BHlE £ KA-
MIOKA I & |, 1956 4B #i% % KAMIOKA I & | ¢ Fig. 1
& Table 1R LTH 5o BEQBMESD 170 m PYWIZAFE
iRz, BillEomrst A% 100 m (TIbVE—F R X
Y — B> T\Wbo F7245 150 m #rh T 16 FSipdhas, &
BT 30m ST 18 S hijkdtdh o€, 1964 iE6 [ 25 (12 Zhb
T Ll EAibhs, Lo LBIIICEZELL, BHLE:
Mol dDEE2 LN A, BIIET TZ OIS EREL, Ll il fl
i EWT L BB HD LN R v, L LE#EI ER
T 400m [TH 27 0ARLIL DEO—-HFHUEREIEY K&
Vio ZOMBOEELREZILEI L TwL0h—ETHIHNA,
GDEZHHETE RN (B, RBEOLREESEEITES
IERGOEISEZLN GO THREHOBNITIZLREE %
Vo HUMIEEIR 12°C THB—Z L TE#H %L, 3 bAHABHD
WAL AL v IKERR/NRICHERTPE Y HL, HE0o—E
EEMBRDMNREBTIHVELZNWL(DbVREVOT, LH LD
drift K Ev, BMBEELZR/NMEIERIURETD 54, BEN

Photo. 1 Observational room in the ) ) ) B
adit of Tochibora Deposits, 4%, AEHMIORL D EEARNOT, BIEMOEBIH+ 2 HE

the Kamioka mine (Kami- 3 Bve BRI MIRS & S FERER,
oka II). 0.03/day, 0.05/week, 0.3'"/month, 17/year
FUETH 2o ZbREEOE D ML, 1961 15 J) F Tk 1.62™/hour, LJ#%i3 4™ /hour (1968 4fL(#it 3™/

hour) & % (Photo. 2 £H),
BAEBMORE & &R Table 242, # OEE L LB L O MEAMER Fig. 21 TRLTH 5,

3. MEMEOHEREE

e BBELCHZMMEINER DY B RBEIRE T - T, WAENKD L HERGD OLRERE
T > TTERITHL DO R Do ZOAMMULIEIE, T ORMIEMITEHE TE - 72ERIEMICL 5 L& 4
LN B AR O AN B 205, JLiBH O ILEIBICH T T Y 2 FRE> O PE IS0 CHER L
RS Y, FrERo® LBz b BBEo R, ERANI OO LICEY EofciTh
Twbe O LEEHIIMEM L TE L O, BbMEL, MELKOKREE L Y EROEA LK
DEEITEDNEY . EHEFVBRBI N T D HRLMAEICE NNE-SSW Zo EREHE L & #
70~80° D% % TRVHIE NWSE) 852, Chbol EhbEznd, Mo RIS FREERMLLD 3
HAEFTNTEP o L EHE I N5, BBHEOILHK 6 km 3 X 18 10 km {21k N60°E-S60°W o EMZ 3
DEFEN (FIZERE) WBR L CTEEANIG R E0D b BRIINBIRRAR L 23 RE 2b - T,

-2



F - gk - MR HEEENICBIfR LBy (6)

Table 1 Position of observational rooms.

87

Latitude Longitude Height Depth ‘ Geol. Epoch of observation
Kamioka I 36°2101"7 137°18759"/ 483m 550m l Gneiss Dec. 1952~May 1956
. 1956 ~Mar. 1966
Kamioka IT | 36°20'54’” | 137°19°08” | 484m 400m l Gneiss vl‘ggg resarmp tion

the Kamioka mine) and position of the observational rooms.

No.l8 Ore Chute

Vertical

Foult

Fissure

Fold Structure
Gnelss
Quartz-porphyrite
Limestons

Horizontal

Section

Section

Tirmeter
Iy

mwﬁvg .
oim,

Fig. 1 Underground map of level — 370 m in Tochibora Deposits (sup.plied by

Fig. 2 Geological structure near the observational room (KAMIOKA II) shown

on vertical and horizontal sections (supplied by the Kamioka mine) and
arrangement of observational instruments.
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Photo. 2 Record of ground tilts observed at Kamioka II.

Table 2 Observational Instruments.

i . - -
Type of Instrument Direc. obs. ‘ise,ris/lrt;l‘slty | Op ;'ntht' Pe;::c():d Epoch obs.
1 A:N45°E-S45°W 0.030 | 180 20 Dec. 1952
Super-invar tiltmeter B:S45°E-N45°W ‘ 0. 030 180 20 ~May 1956
——| of horizontal pendulum |———— — 956
o | type A:S45°E-N45°W 0.016 180 27 {l“l&e . 1966
B:S45°W-N45°E 0.016 185 27 ar
o S T 1968 reset
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Fig. 3 Geological map and cross section of the Kamioka mine and the surrounding
neighborhood, supplied by the Kamioka mine.
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Fig. 4 Secular ground tilts observed at Kamioka I and II (S45°W, S45°E).
S60°W and S30°E components are in the direction paralled and perpen-
dicular to the Atotsugawa fault respectively.
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Fig. 5 (a) Vector diagram of ground tilt observed at Kamioka I.
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Fig. 5 (b) Vector diagram of ground tilt observed at Kamioka II.

2OBETTRMATIAROEESEDONE L E LR L. AHRXTIH, ZOWREILREDLHI LR
+2%. Fig.6 iZh\wr, 1959 49 A&, RAERHAEY, MHT, BMBERAREE>TWD T L
BT H Bo ZOED VW FBRMRICEARTNE R, MEARBNEIL DXTE, « KREFHRROE
BiL D BATDTHEELZLTVD. ORI TR, LEM « BITNRFICER L TU%, RABEGR
OELEEL, BHEBFEOD 28HORBEAT, HIZ—RELTOEEELTNWOTH S, MEATH,
LtkE LTIEIZ—ETH20, AW IELMORPTEHL T L&) LDh D TTITRIME
DBEATERN LIS, BEALRALEANLS » TARERBE L T2 Ldtbhole LR
CEED B Lid, JLEEME, BIRMLERE, 1964 486 A bR 0iE R L BRI O R,
COEBOASIVEENID 1, 2 WHBRATRELTVWEZLTH S, TOTLRB/MRORITHE
CEHMBRITIE 0, AEHX D ILEME, EEBBBRAFTAEMIEVHLERRALLOTD B,
BLD 6, OERBOESTHENRAET 2LVt BBV EEDN S, 20X 5 2R, AREHED
BEoREBOEAGRICIRDRTVS, kb 61 48 12 L 64 £6 JoMBEAM AP LE L Zh 40 km,
0km OHSIRRE L FEhbKE EHR, He 0MBITHEENEL > - IBEHFEN SN0
LEWENLE, 0, 0 VEEMORMOERR I oM OMBIEE TR >k, DLAEEERNELIO

-7 —



92 FAM KR RATERSE 14 BA (1. 46. 4)

-
.
Lo -
o— -
w— -
1 ]
’
- - 0— -
- . i N - RN
- Pt - RN LN S ~.. T N
- - //.. -/_'/ o N < -\ - ':'.;' -\'\:;: ‘,:-—’")i\':\ "-/’ -N}'.' /'-'/ T
s -5 o TN = ~, AN ~ -7 -
”— =T 7 7z w— " . - - - -y -
- "'._‘ Ve - S l
s - ~
w— - s " - -
w— - w— i
. i
» [ 4
V. L4
L]
juMMW|”W Il j"Wh MWWWWWMWWMWWWMWWWMWWMMWWMH
%3 | %4 | ®5 | e we | S7 | w | %9 | % | e | w2 | ®3 | ®w | e |es
w N
! 1 -
00— —Dalshozi- Ol
. o'—
o= o'— Fukui- Chubu
-— S
.. o'
0°— - o' -
20— — S
. 40— -\ -
e 20— e N e P N AN
_ P <. X
N— - lsnikawa - Okl 20— - i N -\_‘J_ N7 R
w— - - /;/ B — -;\ o __-\_-\ 4/ ~ X7/ LD
00— S - - Fukui~ Cnubu - - N - -
. I T E— PR e - T
20— N et - ., o —_ -
SRy ~ - a”
“0'— T ST
. I e 1 1
s0'— e - i
o - Kitamine Echizenmisaki- Oni
£ [
" “ 8
S|
J 0 1 A e P T L
“"l“lllﬂnsl;l“‘l“l':'bll“"ll“l"lb':l“l” Il‘lal_;l“Il“l“.l’ly|I|III:=”'III|I|II::IJ‘|,IIlll”::l.lll”||III'!‘I.liﬂlllll:;u;l“l”l:"l.l:llllll||I;I.|=|IIIIIV||I||'|°|.I

Fig. 6 Variation of direction (6,) and change of total amount (p,) of ground
tilts per one month at Kamioka (Upper) and Ogoya (Lower).
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Fig. 7 Distribution of epicenters of the earthquakes occurred in the northwestern
part of the Chubu district (Sep. 1959~Feb. 1966).
Solid ellipse: Aftershock area
E: Echiznmisaki-Oki Earthquake (Mar. 27, 1963)
K: Kitamino Earthquake (Aug. 19, 1961)
Dotted ellipse: Seismically active region
The dates indicate the dulation of seismic activity.
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Fig. 8 Distribution of end point of velocity vector of the ground tilts per a
month at Kamioka and Ogoya.
Straight lines show the mean direction of acceleration in tilt variation of

the ground.
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