HOKKAIDO UNIVERSITY

Title 8. BEMY EXRMBORERSF
Author (s) A, ££; DEN, Nozomu
Citation itiEE Rk IBEHRIERE, 20, 111-124
Issue Date 1968-09-20
DOI https://doi.org/10.14943/gbhu. 20. 111
Doc URL https://hdl. handle.net/2115/13948
Type departmental bulletin paper
File Information 20 p111-124, pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




8. WEMTGELERMED R RS

H E:
(30 AT M MR By B )
— WA A3 42 T —

L £ x2 b &

HADKFFER O REFE L HBEBHORLERLTTHH00, BEOWRDOEZ NI
DOHIEH T > TV BEDIXTES FThAL, V1 A vF1 —DlEEe, KEEHOBYES,
HUVCITHEENIERE LY, WALCAOBASLHIBPEESR LR TE L, —T5 1963441
BE A AR RO 3\ OB R L 2R EE O BE/N T bh TE T, FRECHERAE
LhTwaY, ULr UHERS @S LRSI CEET s 0oy, #HEclT 28k
DERHI G X T, & ZASKERE D S BT T OB EE O R AW R
EHBLTALE, WEOMCIEHERER,AHL L5 THD, 0 ik, KPERIHA bR
BEORLBEVBH THHIcH LD, HHN RS SBREBETCH > TEARERAEXZT
T EDOBEBETC LY, MRS IO LT~ v A OB BAREPBCTL TV 5 2%
BEURTZ20THHS, T2 THELMEL OMEXANLhMEME LTBERE YLD D
W, ChERFEMBOBRRSMOBGRE AN, LKABCRRLOICETIHRERL OX
hAERA D,

IL.  #BEE BT

KM ORERE CEF R, LALEW, NEWCRENERAE KR I,
T KAE T & b FALETT 2 8l L TR AT s X SRR OOERE fTivbhis,

BIKCRLTH D L5, RELE} REFE? T 7km, WEFHD Tk 11km T %
ISECEBEBIFEET A L8 Eb Lo t, TADOEBIRTRThENE—DOWR,RH
LT THENE, ChHEOHEBEBAEDL 5 B THM LT 50RO H v, 2
BRLEE D B IO CORBER Eicit, 52K 6)~6) ofEHEY whAbhd X5,
AKEE 1,000 3 L O 2,000 m OFFC X S BELAHEEAD D, BIUY XATEY LEER (Tosa

1) 2R oRROMHRE LT, B 9, BEFLERO R #E, 12 11, 20, Fr 45 (1967), 131-134

2) S. MUrAaUCHI, N. DEN, S. AsaNo, H. HOTTA, J. CHUJO, T. AsaNUMA, K. ICHIKAWA, and L
NOGUCHI; A Seismic Refraction Exploration of Kumano Nada (Kumano Sea), Japan, Proc.
Japan Acad., 40 (1964), 111-115.

3) N. DEN, S. MURAUCHI, H. HOTTA, T. ASANUMA, and K. HAGIWARA ; A Seismic Exploration
of Tosa Deep-Sea Terrace off Sikoku (in press).

4) TEME, BN SHBANEFAERE, WEHTE, KKE®, # 3 (1948), 1-5.

5) HIUFI=RS; WEMOBEME, FoAkBEfMmomBc o\ T, KIEEHR, W 7 (1950), 54-82.



112 H 2

deep-sea terrace), % #& % H H#GE , KUMANO NaDA , OFF StKoku
(Hyuga deep-sea terrace) & 43¢} 0 8 2 Y o % 3 3'0”0 ?k“;_'","“
-6, T.SaTo” toh x4 LIBIE 21 ;:; 33 ';E::g;f‘; 333
LT, BROSHEEIRO L5 3ﬁ—ﬁ%—‘“‘°k3 o |
WE Lo, BAEBHEATE No. oo | oo
6302 D FHD TIXVEE D 53 M ik 5 5.5 "
ARD L 5> TE D, LMNHD v 6.89 km/s
BROWHEDRIE> T b, AR | sovwms |
XTREEOLOXFAT IR, %

OBERBEOMMI ML S LT,

SRR LTHS & 5 inliftng ¥ o

I 1 1 1 1 0km

LI b DBV, ko
JEHTRERIE 2 h DB O thiific
b, BVHERBOSHAERIC L -
TREZIN T ZATHEMEATRL,
BAE, WALtF-edtdgE o
X, TERH A B0 503 LB R LY i
BIEDBRR VA, E2F 1),

@0 oPEKEC RS X 51, o /," e :
FKEE 1,000~3,000 m @ % B < i ¥ / .
KO ERIECHTHY, ThID A e
BT A A & 78 5 T\ B o -
N. NASUM (3 2 o0 R OB by~~~ " L

SPAH 75 i B K K S 2 45 # (Japan 1K REEFEE, MWEs X O=EEEHo KBEAEO MBS
o Fig. 1. Crustal sections of the continental slopes in
Pacific sea shelf) & H &L, BA Kumano Nada, off Sikoku and Sanriku.

6) AWML CREUO AR/ Ly, ChoFHBAYBREARL, TOERROBME VB I & W&
(inner edge), &\ ¥4 # S8 (outer edge) LI 5 Lot 5,

7) T. SATO; Geological Research on the Deep Sea Plains and Submarine Canyons around Japa-
nese Island, (unpublished) KRBEOMADOKEROBRELHFL T T S » foteBELE TR L
b S B

8) HYDROGRAPHIC OFFICE JAPAN; Explanatory Text of J. H. O. Bathymetric Chart No. 6302 (1966).

9) EABXK - BMBI (RK); BEDY - HEREORE, HEBRABMAET R EREY - SHES
FIEPIE# & EFr (1967), 54-58.

10) ERREL; RIPBESE O WEMIY, HEEM%E, 68 (1962), 563-567.

11) N. Nasu; The Provenance of Coarse Sediments on the Continental Shelves and the Trench
Slopes off the Japanese Pacific Coast, Tenth Pacific Congress Abstract Paper (1961), 318-
382, and Ocean Res. Inst., Univ. Tokyo, Collected Reprints, 3 (1964), 55-93.



WEATE - BROBOBES M 113

3 %5 v B M X No. 6301 o fi
B X hEHIET AL D&

n mg\mv_ﬁ\\ L, BARD X 5 BR O
w000 = PRENTD, K@ TR

> SHED 2, EMERBHC LT

@ \ 2 DIEEYR Licizs, JtigEi
- LHACHIIO BB D HR & L

5) ‘\&M\ %;iJ P T, HEMO XS, TH 2 A
N T Fv v UL ARBHORE A

1000 DLEBERIC T BRI

“ A Foo T OBV D
o “ Robhd, EEERHY, k&
(s 2000 N\ 2EEA® RHELEEANLLE
jﬁ\__ INBIZ e B R R L 3 2 C

. PO VB BREEEIRET 200

2000 Z, E5EoT7TAL7 7y 'V EH
WwWaziielL, BCHloznig R
MITHEE O EE LT3,

B2R KOFEER O KEERE % Y] 5 BRI E

Fig. 2. Sounding profiles across the continental FIROEFER (S
slopes off the Pacific coast. D KRV E O RS it

2km/sec DHEFEBHIE SH 2km, Skm/sec DEHH 2km H B, 5km/jsec DELHBE TH
LETHIE, HWBROLDTHEASLS L, ki 3~4dkmfsec DENL I LILEBETNE - L
TH D, MEOEENSNMBWNREOBERC OV CLIREIRT V29, KR - BE - BEY
T FOBBE B OB O RILOTREYET L, 1.7, 25 % L O° 48km/sec DB 6.2 km/sec &
DECHBEL, ERHFARAIv I - T0T7 245 —TEHNLLEBERBOBEL RN, FoH
BREBCER L T 5, RACHIT M0 KEEFHE ORE X ASFEED DRI 5 T OB b
DTHY, Y C OMNMEFMETOBSEORENFEETH S,

TR D, F s s 2 CHRER, AFE0 IR b o Tl A sl fe e

12) HYDROGRAPHIC OFFICE JAPAN; Explanatory Text of J. H. O. Bathymetric Chart No. 6301 (1966).

13) KA &, LBEOHLVGHERNAOMBES, HIEFFH, 32 (1959), 401-430.

14) W. 1. Lupwig, J. E. EWING, M. EWING, S. MURAUCHI, N. DEN, S. Asano, H. HoTTa, M.
HAYARAWA, T. ASANUMA, 1. ICHIKAWA, and I. NOGUCHI; Sediments and Structure of
the Japan Trench, J. Geophys. Res., 71 (1966), 2121-2137.

15) BHHEHEWE s A~ 7, KWREW, BELLES ICIMEHEN L 0 85 b o,
M LMEM 42 FEAF R THEH

16) APRLBL - RIBHRE - JBE % Seismic Profiler @ & 2 ZBEh O # B o BRI (FIF ).



114

30 .

132° 1540

#3M v A AR OWER A, L X B

Fig. 3. Distribution of deep-sea
terraces Off southwest
Japan, after T. SATO.

T

LWk s Lick Ui hud3in) Lk
v, BEMHE RS L, SHEAECIE
HLOBEVVROIDH, Zhp
B BRT A REERELY, W
PIER D HERE TS & B R L oWl REME Y%
X BB, EllEk C ONRME TR
BIRFEEND, HE - WEED X
1 1SR S ~ BB ISR © B B L
BRI = OYEE S KBS e e Lo &
Bl L, WIALBA L TR HATOW
BRI b, BEHEb Wb
NOERNHD, A—0REDOLDL
LCHS Db T LLBES Tl b
e\, LA LTEE DB LWIE
BEOBL LTRSS S LEZYTHS
Do O X5 REBIMERIERDO SRS
FEARRTHD EHEL DOLERT,
HWBRRER B b3~ v P ARINTTE
@Eﬁkﬁbkﬁh&k&kboﬁ&

e 138°

OEEP SEA TEARACE

Aoyk % . 1:|5' e 110‘

BA4E KB X sHES MR
Fig. 4. Distribution of deep-sea
terraces, after J. H. O..

115‘

125" 10" 18
! ' | | 1 Ny L 1

B MRV iclBRAIHER
Fig. 5. Distribution of deep-sea terraces, used
in the present analysis.

17) ok b h#REBCENLE 0D FARDVTH, % H. W. MENARD; Marine Geol-
ogy of the Pacific (1964), Chap. X, 223-231, McGraw-Hill, New York.
18) & W« mEREH, SR ARATONSSRUS OB RER, MEF ML, 67 (1961),

561-577.



I & R E OB LA i 115

M DL REHERAOHMHERR L LTBRLE L e bE, e Lif~ v tArOEEo—
KB CHIMBRS L HEEE OMCEGEAS 20 ENP T2 2 L 3RkD L 2 L TH D,

II. XRMBOBRRSH

TR 72T 1926-1962 4E o #iEE i o\ C 1k Catalogue of Major Earthquakes in
and near Japan (1926-1956), and (1957-1962) %, 1963-1965 40 § D2\~ CikE A+ A
Wi, BRMBOREBEL OV TE, RIS LEL LVERENRSL LD, BITC bRt
BAEDOL 5 RME DD ORE L TRKRERBRENDZ LD EEZ LI, B
TR BT AT,

O 19264 L v 19654 F T M= 6, HS 60 km OHEOERE 45 5 MOER
DHEMHEEBCRRELELDTH D, BABFHCOWTR S &, oo Mo BgRsE
DB B EFEND, BE® X hIEHINTE Y, BRI OBER L KU L ORTHEE
Xice LOLIOBEROMBIIEE C 0ONGE—HT5. KULBHEREOBIRIRY OliR
Wi Tk, B X 0 KREERHEIC 2 TREICE 7 B X SR EA TV B, LA LEN
Tl 4 OERIL C OHEMSE T, ol E S cilEIh sl kLT, 05sec LLE
DRFELZFRTEMERS T b, CORECHL T “BENTEMBBELE kA
THLDLEHEM ST B, A ESOMEICHET 24 0 &ThuE, i km OfEOR
WS O TFET S Lt b, Y. TOMODA and J. SEGAWA® (3 iy - JbgmE o
EHEEXK 2 RE L7, Bouguer BT D THRD &, BEILA F /NI WIEDRER L
kofv%o@&é@W%mﬁkﬁﬁ%ﬁ#%ﬁ@%ﬁbtaﬁ%&m®£%@#6ﬁ&®
NS TMECAEET 2 BICHES LT b, SORFEOSMIRTE  YFHEE  OHERBIEF T
EHBALERT, BHOBSCEBAERD D LT bRTHH ), 20X I AR
FARIVT 4 =5, FRBEMNCL—oORRRE > T D,

deir 37.5°~405° TIXHEEE DIEMK <, BRMNRFIIT 7 <, MBS X OMMETR - T
R LTV HEANRLR D, ZOBMIIBRAERCER 2B L CH IO 2MEoi “the
active seismic region” O TR i L <{FEHRIh T35, EHTXEE B &£ C oER
19) Wit ; #Bcl+Ts, ZoRE (5 18, mE 11, 18 (1956), 25-40.

20) K. AK1; Accuracy of Origin Time, Epicentre and Focal Depth of Local Earthquake Determined
Routinely by the Japan Meteorological Agency, Bull. Earthq. Res. Inst., 43 (1965), 23-38.
21) Y. SATO, 1. OcHr, and Y. KOTAKE; Accuracy of the Determination of Earthquake Source
Parameters in and around Japan, Bull. Earthq. Res. Inst., 45 (1967), 289-298.
EH #; “bB—HALBAR—FTE” B, MR 37 (1958), 34-39.

)
23) X #; AAKHEIOWMBOSMEESE (1), Wi II, 19 (1966), 237-245.
) Wi 15).
) Y. ToMODA and J. SEGAWA ; Measurement of Gravity and Total Magnetic Force in the Sea
near and around Japan (1966), J. Geodetic Soc. Japan, 12 (1967), 157-164.
26y R WEBoEBBIEE o iRtk o T (1), 1B I 18 (1965), 219-234.



116 i} <2

1926 —— 1965

80 s M
755 Mg 79
708 ME 74
85s M= 69
60X M= 64

cce0@®

140° !
1 t 1 - | 1 L

HE6E M= 60, H=0~60km, 1926 ~1965 4> H'E » B4 4 4

Fig. 6. Epicenters of earthquakes, of magnitude above 6, focal depth shallower
than 60 km, during a period from 1926 to 1965.
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8. Submarine Topography and Distribution of
Epicenters of Shallow Earthquakes

By Nozomu DEN
{Department of Geophysics, Faculty of Science, Hokkaido University)

Seismic refraction survey has revealed the crustal structure of the continental slope
off the Pacific coast of Japan. Distribution of geosynclinal sedimentary layers found off
Sikoku and Kii Peninsula could be correlated physiographically to R. TAYAMA’s Tosa
and Hyuga deep-sea terraces. The position of structural discontinuities off northeast
Japan coincides with the inner and outer edges of the southern part of the N. Nasu’s
Japan Pacific sea shelf.

Epicenters of shallow earthquakes, of magnitude above 6 show tendency to cluster
along the edges of the terraces. Many of the largest earthquakes, such as Tonankai
(1944), Nankaido (1946) and Tokachi-oki (1952), occured in the vicinity of the edges.
Furthermore, epicenters of large magnitude aftershocks and source areas of accompanied
tsunamis had close relations with the terraces. The pattern of distribution of the epi-
centers, classified into push and pull of initial motion of seismic waves observed at
Sapporo, shows correlation with the terraces, and may be interpreted as local differences
of source mechanism or its direction.

The relations between earthquake phenomena and physiography suggest that the
terraces are the surface expression of violent tectonic movements in the crust and the
upper mantle. It is possible that the crustal structure in the transitional area from the
ocean to the land has an influence upon the concentration of epicenters, characteristics
of aftershock activity and source mechanism.



