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CRUSTAL MOVEMENTS RELATED TO THE SEISMIC
ACTIVITY IN RESTRICTED AREA (4)

—RELATION BETWEEN THE SEISMIC ACTIVITY
IN THE NORTHWESTERN PART OF THE CHUBU DISTRICT
AND THE CRUSTAL MOVEMENTS OBSERVED
AT THE OGOYA STATION——

By Yutaka TANAKA, Masaaki KaTo and Makoto Koizumi

Synopsis

Continuous observations of crustal movements have been made with tiltmeters at the Ogoya
observation station since 1948.

The analysis of the observation for a long period suggests that the mean rate of ground
tilts at Ogoya changed in the middle of 1959 coincidentally with the alternation of shallow earth
quake sequence in the Chubu district. The earthquakes of preceding sequence occurred in the
zone of the Neodani-Fukui faulting system (4-region) and had the mechanism of quadrant type.
On the other hand, the earthquakes of the following sequence had that of cone type or quadrant
type with null vector inclined to the earth’s surface and their generating arca spread over the
Hida-Kitamino province (B-region) from the 4-region.

The most remarkable changes in the mean rate of the ground tilts appear in the direction of
N25°W. This direction is almost same to that of compressional axis of shallow earthquakes and
minimum principal axis calculated from the results of the retriangulation in the northwestern
part of the Chubu district. Further, these seismo-tectonical axes seem to coincide with the com-
pressional axis presumed from the geological and morphological evidences in the district.

Besides, it is conceivable that the peculiar mode of ground tiltings related to the individual
earthquakes appear principally in this direction and varies according to the alternation of
earthquake sequences.
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Fig. 1 Location of the observation stations (A) for crustal movements in the
northwestern part of the Chtbu district
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Table 1 Position of observational rooms
B Latitude | Longitude | Height | Depth Geol. Epoch of obs.
(Leve?g%zgcimko) 36°1751”N [136°3319"E | 220m | ge0m | TerEy Juixyfaif%?s
(HonpokorRurataniko) | 36°17/56"N [136°3504"E | 230m | asom | TERmofoe, | Apip S
(Level 6 Rurataniko) | 36°1759"N [136°8757°E | 220m | 2s0m | Teue B | Juipe %,
e TR ey | 671809 ase’ | room | mom | Totiyfre | Ape 07
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Table 2 Sensitivity of instruments (OGOYA)

horizontal pendulum type | g v 0.06”/mm 170 cm 158 ec

Instrument (]))I;::c. Sensitivity Opt. dist. Period Epoch obs.
Super-invar tiltmeter of N-S 0.06”/mm 170cm 15sec July, 1948~

Mar., 1955*

Extensometer of Sassa o _a/ . uly, 1948~
type (Super-invar wire) N48°W |1.2X10"%/mm | 200cm length: 20m d ()Sct., 1949
Variometer of magnetic y | July, 1948~
declination 0.5/mm 300 cm Sep., 1954*
Super-invar tiltmeter of N-S 0.06”/mm 170cm 1Asce Nov., 1953~
1 horizontal pendulum type E-W 0.06”/mm 170 cm 15 sec Sep., 1954
: Observations were made with four sets of P gep. 1954~
Portable tiltmeter (P,) at several points in the observational room. y dct., 1954
@ N-S 0.45”/mm Sep., 1951~
E-W | 0.47”/mm Mar., 1955
) N-S | 0.34”/mm Apr., 1952~
EW | 0.32/mm Aug., 1953

Mercury tiltmeter™ | - S .
" @ | o | 03 /mm Apr., 1952~
EW | 0.52”/mm Aug., 1953

— 4

" i N-S | 0.45”/mm July, 1952~
EW | 0.45"/mm Aug., 1953
I Super-invar tiltmeter of N-§ 0.05”/mm 180cm 17 sec Apr., 1957~
Present

horizontal pendulum type E-W 0.05”/mm 180 cm 17 sec

* Observations were interrupted during the period from Oct., 1950 to Sep., 1951.
** Ref. Fig. 6.

Photo. | Record of ground tilts observed at Ogoya
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Fig. 2 Topographic map and main adit of the Ogoya mine, and position of the
observational rooms

Level 7

Z
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Fig. 3 Observational room and arrangement of observational instruments at present
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Fig. 4 Secular ground tilts observed at Ogoya
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Fig. 5 Vector diagram of ground tilts observed at Ogoya I (Upper) and II (Lower)



162 RABKMEFTFEHFL125A (F.4. 3)
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(1%, 25, (%> and (4) nre the number of mereury tiltmeters respactively, and the
dotted line indieates n baindary of two layers.

Fig. 6 Secular tilting motions of the ground observed with the mercury tiltmeters
(after Hosoyama)
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Fig. 7 Secular ground tilts in the S25°E and the N65°E directions at Ogoya, and modes of

energy release for shallow earthquake sequence 4, B and C
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Fig. 8 Distribution of epicenters in the Chabu district for two different periods of seismic activities
Upper: 1951~1967, Lower: 1855~1909
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Fig. 9 Upper right and left: push-pull distribution of initial motions in earthquakes of K-series
and that of F-series
Upper Middle: Difference in numbers of push and pull according to the epicentral
distances between the two earthquake series
Lower: Directional differences in the ratio push-pull to total



A - A0 - /MR - REBICBRL HRE (4) 165

@ nodal line #90°DfA% S - TH { CERETIRTHT, ABRTEHNW LD B RMRITENR L5,

LhRL, Ehhs 100km PINOHLOKES XD EZ0DE%® 20km B TL -7 O T, 100 km
PIRKBR > 7-Di3, BABFREOERPEINTHHBRFINLLTH S, LELDLS, SHG0ORES
A DO BRIIDFE S, ERAMIKBIEMED, T8b5, 100kmPIN T EOEMBENLEN ST L,

REMEHSAHEITH 50, RBETH 2L LTH, null vector A RF DB XD PRDEOTVWSL
EERBTHEEDTH Ao

TBROREZ, B2zl LT30°0AZETHEBAORLIIZ0EE:, FilliKbobLicd O T,
fARIZ10°F O T LR TENRTH 5. £hif, nodal line OFHETIR, AR 15— 11KEEBTTHS
5, 10°FOERADOETH B3O TRIEOMUEBIIE > T3,

T, EAMBLAREFMBLENR/-LOT, 2BBRELNEAL D, 3RERILRBHELR
BB LR/ DTH B4, COEHAKRY, WANRHEOHE 44 £ Bk 20 e L THA:
ANDELTH b0 CNRHHBOMLE EHHOBMERICLUTOT, AEBRZBIBREMICLT
EELEThEIRAR—RT B LREM N5 TH . FAiliid, AENERAL OTHS. TD42D
Rizl~3 &, EHAARFIHEORIE, LEBBNMTHRORIIOENEDOD TR -EDELERBESH
%o

T T TI9594E 9 ALk, BMEA/MEIRAREL HEIZ, A MBREREL T3 hhbod, hi
DREGHBOMBING A&, LEBHMTHBLEHD, A RFRLL BRAKEHRLTLE-1
LI LEMNBBRTEZDTHD, Fie. T KRE-T, A %RFlE B Rkl % 1959FE8 ARE L1
Dk, TOEH#D5I4FEILH, 60FE5 AOMBAOONGILEBRORBRELHE DLEIORENOT
Hbo

CDEIK, BROSHE, FRBEE, energy OHBRROOTHLSRTS, 195948 A Z 8L L
THBRIOESEED > LREEDLIREBLS, 2NTRCOX > BASBELS AHEh 3% R
NTHco TOFRERY, Fig. 8 OFHTH 5. AfliZ1885F i 51899F  TOIVFH TERHEZEZEA
TH3h, RBEEEDLhZISOREBL, SROEHTRLTH 5. ARIZI9005E,SE L { 10FM%E & -
726 DT, 1B1FELHORNE L AL T EMBTI B TH A 5o 19104 LIK19454E D =FIHIE & TOHI354E
i, WD THRBTREIREL . B 3FRICEAMBEREL TV 305, DLAZAEHMESR
Tl s Exhdinig, 2D, AR5 B RAMHHAKERHZISATHAELRELI SN TVLE0D
ANV, SLEABNS B LTHIE, ERELEVSITERKEBEITHAHH. BANZ &KL, oy
TRERMBROT2ER DISIMEIC R Z M HIC magnitude 7.4 OHMBHRE L TNT, DB REE sHh@Ehs
o TR ETH »T, 60ETVEREOERED » TT D LS BRFIDEHSE > T 3 WSS 3
£5Th 3,

1. HRRIOERERE FHEMBEDOREL

19594 8 AtHIc iR H L FEI Ic IR R Dt isd » - LIREL T, B/NBOBERIE A% 5 L, Fig.
8 THO MR XS, BEEMORANZETEHINTH S SB5°E ORMCE, b5 ERBICk X msl
BEOEND -~ 1= EBRHONB. LLLENEEMAL N65°E FRIIKIZLLFAOELGS b T
7310 & LN25°W-S25°E A3 OHIKD Tectonic Force DFHTH 3 &3+hid, ASrOBERTE
DOHDBEFNE > ERTIOOTRELD 3o HIZIE, T, RS, BRELELR T1ubb,
RES - My EFBMAET, REAELBARESEMNEEThEBCT LS BABEHTOT, FhED
ErhMiEs, coT L, FHE - B (Fig. 10 BR) A=AHEFHOER»SFHE L 2 maximum
shear 73, ZOMETHBOREL, FHLAMKELL TR EDSERTE S, COMEICRET S
B, 74ub5, A RFIOHBE, PRBE TH 2D, Z0L3BTHhoNMBEHOTHREL, £Fho



166  HKBRBEREHREI2S A (H.44.3) -

MBEEE ST EBBVDTH S D, REZOTHOENEBRENTS, BL5E B RIOHMBHIFEL
Il DICFRCLA3ENES, Thif, ARICH>T LEBHBRIIITESDS 2 VIIRIERNITEERIC
KT RINTREOHEBBRINEDTH 5. AU EH - BHick > TEHE & h 7z Dilatatino 5C
OB TRORAEERL TR L LNEAHT 5, T BIULEHYD L koskics (Fig. 11 2R)
BCOBLOTERAAKER LTE T30 20MOEEELRBLTOEL5TH b, TOTD
LIREFEEEZNE, B/DE OFHEMEEDOE DS S b N25°W—S25°E ThH BT &3, Lk
Tectonic Force D& ZDHERERMLTNZ6DLEEZI SN S,

Fig. 12 FR/DEELMEOMBMAMER CthEsLkRatt - B/NESILEE) Tk 555, BRIZ0I

X
Kasakans asd A, Suciuuas Horisaial Saniar Duforwation of Land Dednosd from Reirmnguietws Dete

MAX. SHEAR

.
Tumit 10%) A y PRINCIPAL AXES
s
- & A !
e

OIRECTION OF MiNIMUM A\ -
PRINCIPY AN N
Aoas \\ N \# 7~

N\ , ;

Fig. L. Direction of the misimum principal a1is

axam vezs

Vig. 10 Horisoatal peosction of the comprassianal Axia st (he arigine
of shaliew arthquskes. (k) Northwest of Chibe Dietrict

Fig. 10 Upper left : Maximum shear in the unit of 10-3

Upper right : Amplitude and direction of the principal axes

Middle left : Dilatation in the unit of 10-3

Middle right: Direction of the minimum pricipal axis
(after Kasahara and Sugimura)!"

Lower left : Horizontal projection of the compressional axis at the origins of
shallow earthquakes (compiled by Kasahara and Sugimura)'

Lower right : Distribution of initial motion of P wave in the northwest of Chubu
district (after Ichikawa)!?
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Fig. 11 Vertical movements of the earth’s crust during the past two million years
and location of active faults in the Chobu district (after Sugimura, Kaizuka

et al)
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Fig. 13 Variation of direction (6,) and change of total amount (¢,) of ground tils per a
month at Ogoya (Upper) and Kamioka (Lower)
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